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Abstract
Female and minority student groups are underrepresented in science, technology, engineering,
and mathematics (STEM) programs and careers. Researchers have attributed this disparity to
many factors; however, the primary factors are motivation and self-efficacy beliefs emerging
during middle school. The purpose of this study was to examine why female and minority
students enrolled and persisted in designated Texas-STEM academies by identifying themes
related to Eccles’s expectancy-value model. In this qualitative case study, the researcher
classified nine students from designated Texas Science, Technology, Engineering, and
Mathematics (T-STEM) academies in a North Texas school district as persisters or nonpersisters.
The researcher used interviews, application essays, and achievement data to examine the factors
that influenced student enrollment and persistence in STEM academies from middle to high
school. The results showed that both persisters and nonpersisters shared similar motivation and
persistence factors in their decisions to enroll in T-STEM academies, with some noted
differences in self-efficacy and academic beliefs. The researcher identified reasons that
nonpersisters left the T-STEM academies and recommended ways for educational administrators
to increase female and minority student participation and retention in STEM programs.
Keywords: STEM, motivation, persister, nonpersister, persistence
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Chapter 1: Introduction
In the 1990s, the National Science Foundation introduced the concept of science,
technology, engineering, and mathematics (STEM) in the United States (Blackley & Howell,
2015). The STEM education initiative was created for the United States to be competitive in the
advanced global economy in these critical areas. An important goal of STEM education is to
develop skills and experiences to prepare students for college and STEM careers through
increased academic achievement, motivation, and interest by using hands-on and engaging
instructional delivery methods (National Science Board, 2010). These goals parallel the three
broad goals for K-12 STEM education set by the National Research Council to increase STEM
awareness through problem solving, promote STEM-related experiences and careers, and expand
STEM education opportunities for students in K-12 (Kennedy & Odell, 2014).
Background
In 2011, national and state education departments were challenged to make STEM a
priority by implementing programs that prepared students with 21st-century skills in problem
solving and systems thinking after President Obama’s State of the Union address (National
Science Board, 2010). The America Creating Opportunities to Meaningfully Promote Excellence
in Technology, Education, and Science Act (COMPETES) addressed the need for students,
particularly at-risk students, to compete in the global workforce in the areas of science,
technology, engineering, and mathematics (Gonzales et al., 2014). Federal and state education
policies were charged with developing policies and programs to help improve educational
opportunities for female and minority students in STEM areas. States, such as Massachusetts,
North Carolina, Ohio, and Texas, created initiatives to target middle and high school students
focused on transforming schools in designated academies that engage students in STEM and
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promote college readiness (Oner & Capraro, 2016). These academies were designed to
encourage student interest and participation in STEM subjects and prepare those students to enter
the STEM workforce. In turn, the United States would be able to continue its role as a global
leader.
Underrepresented STEM Groups
Although STEM programs have been popular among White male student populations and
students from high socioeconomic status groups, other groups of students, such as female,
minority, and economically disadvantaged students, are underrepresented in these programs in
traditional high schools and universities (Erdogan & Stuessy, 2015). With the exception of
Asians, minority students have more difficulty completing typical bachelor’s degree programs
and usually take longer than four years to graduate compared to White students (Slovacek et al.,
2011). The National Council for Minorities in Engineering, Inc. reported that of approximately
“68,000 bachelor’s degrees awarded in the United States, only 8,500 were awarded to
underrepresented students of color” (Williams, 2014, p. 9). This same phenomenon is present for
these students at the secondary school level. Female and minority students enroll and remain in
STEM courses at a lower rate than their counterparts, supporting Grossman and Porche’s (2014)
claim that the pipeline of potential scientists narrows early for underrepresented groups. These
students face academic, family, and financial challenges that hinder their progress and
participation in STEM programs, making it less likely for them to graduate with STEM degrees.
The National Center for Education Statistics (2013) reported high school graduation rates for
students from low socioeconomic households were approximately 20% lower than those from
those from higher-income families. Similarly, first-generation students’ rates were 42% lower
than students from college-educated families (Doerschuk et al., 2016).

3
Barriers to Participation
Researchers reported a variety of factors that hindered the participation of
underrepresented groups in STEM in kindergarten through 12th grade (Collins, 2018; Grossman
& Porche, 2014; Long & Mejia, 2016). These groups failed to enter or complete STEM programs
because of a lack of motivation, self-efficacy, and beliefs related to academic ability, and a lack
of support from family and peers, leading to low enrollment and low female and minority
participation in STEM education. Because these students typically are not confident of their math
and science abilities, they tend to lose motivation early in middle school because of fear of
failure (Ing, 2014; Weber, 2012). A feeling of inadequate preparation in math and science also
leads underrepresented groups to not enroll in technology and engineering courses. Female and
African American students fail to enroll in computer science and engineering courses because
they lack foundational math skills needed for the advanced curriculum requirements (Ball et al.,
2017; Hilts et al., 2018). This leads to negative feelings of competency and academic beliefs,
which deters participation and STEM aspirations supporting research that early science and math
preparation are important to STEM persistence (Sadler et al., 2012). Self-efficacy in many cases
acts as a motivator in pursuing STEM interests. Underrepresented groups tend to perform better
in STEM subjects when they have strong social support systems, positive experiences in high
school science and math courses, and authentic connections to STEM activities (Brown et al.,
2016; Sadler et al., 2012). You et al. (2016) noted the correlation between self-efficacy and
motivation on reading and mathematics achievement. Their study also found that students’ selfefficacy and motivation increased when they perceived positive behaviors and that their
academic performance improved as a result of these interactions. These factors are important
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when examining middle school female students and minority groups because they influence
interests in STEM subjects and future outcomes.
Eccles’s Expectancy-Value Theory
With the popularity of STEM education initiatives, there has been a movement to
increase female and minority students’ attitudes toward STEM degrees and careers.
Unfortunately, these students remain underrepresented in these critical areas. Eccles’s
expectancy-value theory examines why students choose not to enroll and remain in STEMrelated subjects in middle and high school. This theory claims that “students’ choices,
persistence, and performance accounts for their beliefs about how they will perform a task or an
activity” (Ball et al., 2017, p. 382).
Eccles’s expectancy-value theory is an expansion of the 1950s theory of Atkinson that
explained factors that influence feelings and attitudes toward actions and experiences (Phelan et
al., 2017). The expectancy-value theory has been used in past research to examine factors, such
as gender and ethnic differences, to analyze student achievement in STEM fields (Hood et al.,
2012). For the purposes of this proposed study, the expectancy-value model was useful to
explain factors that directly and indirectly influenced the academic choices and achievement of
female and minority groups in STEM.
Statement of the Problem
Despite the popularity of STEM in the past two decades, there is a discrepancy in the
number of female, African American, and Hispanic groups in STEM programs and STEMrelated careers (Brown et al., 2016; Goonewardene et al., 2016). Compared to traditional student
groups, females and underrepresented groups participate and remain in STEM programs at lower
rates at the middle and high school levels. According to Lichtenberger and George-Jackson
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(2012), this underrepresentation is due to students’ interests, motivation, performance in science
and math, and social connections during secondary education years. This exodus results in low
interest and enrollment in higher education and in STEM career pipelines (Young et al., 2017).
In 2015, less than 2% of engineers and scientists were African American compared to 73%
White (O’Brien et al., 2015). Barriers to low participation include motivation, self-efficacy,
beliefs in academic achievement, and lack of support. Kotok (2017) reported that student
achievement varies greatly depending on social class, racial and ethnic groups, and attitudes
toward schooling, specifically in math and science. These challenges prevent underrepresented
groups from successfully pursuing advanced math, science, and engineering courses required for
STEM education. Ing (2014) reported that females “receive less encouragement in mathematics
and science and lower mathematics and science achievement compared to males” (p. 1222). This
supports findings by the National Center for Science and Engineering Statistics (National
Science Foundation, 2013), which asserted that factors, such as parental influence, socialization,
and gender differences, contribute to the disparity in STEM programs. Further research is
warranted on the underrepresentation of female and minority groups in STEM education to
remove participation barriers and increase representation of these groups at the college and
university levels and in STEM-related careers. K-12 education leaders may benefit from this
study because it identified deterrents to underrepresented groups and may lead to programs and
interventions that increase enrollment, participation, and diversity in STEM programs, schools,
and careers.
Purpose of the Study
The purpose of this qualitative study was to examine the underrepresentation of females
and other minority groups in STEM programs in designated Texas Science, Technology,
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Engineering, and Mathematics (T-STEM) academies. I used a multiple case study design to
explore why underrepresented student groups enrolled and persisted in STEM programs. I
examined social, educational, and motivational factors using Eccles’s expectancy-value theory as
a theoretical framework (Lauermann et al., 2017).
Research Question
RQ1: Why do underrepresented groups enroll and persist in STEM programs in middle
and high school?
Definitions of Key Terms
Expectancy-value theory. A theory that proposes that achievement-related choices are
“directly influenced by intellectual competencies, self-concepts, and expectations for success”
(Eccles & Wang, 2016, p.101).
Math or science self-efficacy. The belief in one’s ability to succeed in science or
mathematics courses (Phelan et al., 2017).
Persister. One who persists in an activity or behavior based on motivation, competence,
or value (Eccles, 2005).
STEM. An acronym for science, technology, engineering, and mathematics (Blackley &
Howell, 2015).
STEM pipeline. Structure and activities that promote the achievement in STEM fields.
The STEM pipeline begins in elementary school and ends with a career in a STEM field
(Zollman et al., 2012).
Underrepresented groups. A term used to refer to students in STEM, such as females
and minorities (Grossman & Porche, 2014).
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Chapter Summary
The purpose of this study was to examine the influences and factors that determine why
underrepresented groups, such as females and minorities, fail to enroll and remain in STEM
programs and later in STEM-related careers. Since the United States is a leader in the economic
and global society, it is imperative that underrepresented students are prepared with the adequate
problem-solving, technological, and critical thinking skills that STEM education provides.
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Chapter 2: Literature Review
This chapter includes a literature review on the history of STEM education and the
factors that determine why underrepresented student groups enroll and persist in STEM
programs at the secondary education level. The increasing demand for STEM professionals
continues to grow; however, females and minority groups remain underrepresented in high-tech
global industries (Bybee, 2010; National Center for Education Statistics [NCES], 2015; National
Science Foundation, 2013). Even with the projected growth of approximately 800,000 STEM
jobs by 2020, the National Science Board (2010) predicted that females and minorities would
make up approximately 29% of professionals that work specifically in science and engineering
fields. In this chapter, I review studies that describe the underrepresentation of females, minority
groups, and influences, such as social support systems, socioeconomic status, academic
achievement, and motivation. Eccles’s expectancy-value theory of academic-related choices,
which assigns an individual’s intellectual competency, motivation, and task values to certain
activities or behaviors, provided a theoretical foundation for this study (Eccles & Wang, 2016).
Theoretical Framework Discussion
The theoretical framework for underrepresented groups in STEM careers is related to the
problem that the United States continues to lag behind other countries in STEM education at the
K-12 and postsecondary levels (National Science Board, 2010). Changes in students’
achievement and performance appear at the middle school level as they are introduced to more
rigorous and challenging curriculum and other educational demands (Eccles & Roeser, 2013).
The stereotyped beliefs of boys and girls regarding STEM school subjects and careers have been
characterized by gendered-appropriateness—that STEM is more suitable to boys than girls
(Phelan et al., 2017). Researchers have sought to explain why students choose certain
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achievement tasks and why they persist or do not complete these tasks. Students from
underrepresented groups exhibit help-avoidant behaviors and lack motivation in science and
mathematics at these grade levels, which leads to disinterest in STEM programs at the secondary
and postsecondary education levels, according to Ceci et al. (2009). Historically, students from
underrepresented groups do not enroll in advanced math and science courses because of fear of
failure. Sadler et al. (2012) conducted a study on STEM-interest career changes in 6,000 college
students. Their study revealed that females were less interested in STEM fields during high
school than males, even though exposure to the curriculum was equal. Their findings showed
that girls were more interested in health and medical careers, whereas boys were more interested
in engineering and computer sciences (Sadler et al., 2012). Lauermann et al. (2017) suggested
that this occurs because these students have little confidence in their ability, and those attitudes
lead to avoidance because the goal may seem unattainable. Theorists also suggested that access
to STEM curricula is influenced by factors, such as socioeconomic status, race, and gender.
Grossman and Porche (2014) maintain that lack of access is more detrimental to
underrepresented groups because it leads to self-doubts about cognitive ability and desirability.
Females and other minority groups fail to enter STEM programs and careers because they have
limited accessibility, which leads them to choose other majors and fields. Because STEM
courses are more rigorous, motivational and expectancy theories impact the academic
performance of underrepresented student groups (Eccles & Wigfield, 2002).
Motivational Theories
A number of theories explain the underrepresentation of female and minority students in
STEM programs. Most of these theories claim that success in a particular subject or field
depends on an individual’s motivation. Among these theories are Deci et al.’s self-determination
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theory (Deci et al., 1999), Bandura’s self-efficacy theory (1977), Masten’s (1994) resilience
theory, and Eccles’s expectancy-value theory (2005). Deci et al.’s self-determination theory
(1999) and Bandura’s (1977) self-efficacy theory both offer insight to expectancy-value theory
as they apply to students’ academic achievement and perceptions of ability in math and science.
Self-Determination Theory
Self-determination theory, a theory of motivation, is based on intrinsic motivation and
purports that people seek out experiences based on extrinsic factors (Deci et al., 1999; Ntow et
al., 2017). Deci et al. (1999) argued that individuals are motivated by competence and selfdetermination and will choose a task or career based on extrinsic pressure or the pursuit of
external goals. They claim that an individual’s need to feel skilled at a particular task is related to
why they seek challenges and difficult tasks (Wigfield & Eccles, 2000). Ntow et al. (2017)
referenced Giuffrida et al.’s (2013) three psychological needs in order for an individual to satisfy
intrinsic motivational needs: autonomy, competence, and relatedness. Their study revealed a
connection between the psychological needs and persistence in mathematics at the secondary
level and college. Competence and positive learning experiences in mathematics at early grade
levels were prevalent among students who remained in STEM programs at the postsecondary
level. They also noted a strong correlation between persistence and students’ intrinsic
motivation, or the need for autonomy to remain in challenging math courses and persistence in
STEM programs beyond high school (Ntow et al., 2017).
This theory has been debated in relation to underrepresented groups, particularly girls and
minorities, in mathematics and science. Underrepresented groups who enroll in STEM programs
have reported extrinsic motivational factors, such as financial and career aspirations, as primary
influences. However, these students also list external conditions, such as race and background, as
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reasons for not persisting in STEM careers (Ntow et al., 2017). A caveat of this theory is
individual task selection, which suggests that motivation is created when a person is allowed to
freely choose a task (Deci et al., 1999). Self-determination theory should be considered in some
aspects of studying the underrepresentation of females and minorities in STEM programs in K12 education because the creation and implementation of courses and activities would appeal to
these groups and potentially lead to their retention in STEM programs and pathways.
Self-Efficacy Theory
The self-efficacy theory is founded on the premise that some individuals have different
efficacy beliefs based on the tasks and the level of difficulty it takes to accomplish those tasks
(Bandura, 1977). Bandura (1977) claimed that an individual’s belief that he or she can
accomplish a task would lead to a particular outcome. In regard to STEM, girls traditionally
develop negative beliefs about their math ability in middle school. This is attributed to many
factors, such as teacher practices, teacher self-efficacy, and social interactions related to
adolescent behaviors (Diemer et al., 2016). These beliefs have been shown to be linked to girls’
performance and influence academic decisions at the secondary and postsecondary level (Eccles
& Wigfield, 2002).
Self-efficacy is a significant factor in a student’s belief system, particularly females and
minority groups. In terms of cognitive ability, self-efficacy is strongly connected to the
underrepresented groups’ decisions to persist in STEM programs and pathways. Research by
Concannon and Barrow (2010) highlighted the differences in predictive patterns for men and
women to persist in engineering career programs. Data identified that women’s intentions of
persistence were based on academic achievement and expectations, whereas men’s persistence
was predicted on their ability to complete the coursework (Concannon & Barrow, 2010). Factors,
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such as poor past academic preparation and lack of social and emotional supports, have been
known to contribute to self-efficacy beliefs. Although the self-efficacy theory focuses on
expectancies, Bandura (1977) claimed that efficacy expectations are determined by choice,
effort, and persistence. This is supported by past evidence that boys and girls have different
perceptions about their abilities in STEM subjects, such as engineering and physics courses
(Brown et al., 2016). Their research explored students’ interests and beliefs about STEM and
STEM careers after targeted STEM instruction and the possible differences in self-efficacy by
gender and group roles.
Resilience Theory
This research is also related to the academic challenges female and underrepresented
students encounter while taking advanced courses in STEM. These students typically withdraw
or fail these more challenging classes and often cite lack of self-esteem, lack of support from
teachers and family, and other stressors (Masten & Obradovic, 2006). Fletcher and Sarkar (2013)
discussed the various types of resilience theories and the common features from each theory,
such as particular populations: age groups, cultures, and adolescents. Researchers have studied
factors associated with student achievement, motivation, and resilience for decades (SandovalHernandez & Cortes, 2012). Initially, resilience concepts were applied to psychological and
mental health studies; however, over time the concepts were found to be closely related to the
academic performance of minority students (Masten & Obradovic, 2006). Resilience research
concepts have been attributed to academic and student success, particularly during the adolescent
years (Masten, 1994). Resilience in academic settings refers to students’ ability to persevere
during challenging experiences in school settings. This concept is even more prevalent when
studying the effect of resilience on females and minority groups. Masten and Obradovic (2006)
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identified characteristics of resilient behavior in children and adolescents, such as intrinsic
motivation, adaptability, and environmental stressors, that contribute to academic progress or
lack of progress. Morales (2014) recommended using research from the resilience theory to
emphasize the retention and graduation of at-risk students by identifying connections between
academic success and the economic future of these students.
Eccles’s Expectancy-Value Theory
The underrepresentation of females and minority groups in STEM is supported by one of
the most influential frameworks—Eccles’s expectancy-value theory of motivation. This theory
explains how an individual’s academic choices, persistence, and achievement is dependent on
two things: the beliefs about the likelihood of success and the value the individual assigns to the
task or activity (Eccles & Wigfield, 2002). Eccles’s (2005) theory proposed that expectancies
and values are believed to influence achievement choices and that students may choose a task
based on the difficulty of the task and the cost linked to that task. Her studies asserted that these
expectancies and values also influence performance, persistence, and effort, which in turn
influence an individual’s ability to perform a task (Eccles & Wigfield, 2002). In 1983, Eccles
was the first to propose an expectancy-value model that related achievement to performance in
math. Her findings revealed that achievement choices are impacted by the activities the
individual chooses to pursue and the outcomes they expect from performing those tasks or
activities (Eccles, 2005). Students who are confident in their academic ability regarding specific
tasks or subjects are more likely to engage and persist, particularly in rigorous courses. Eccles
and Wigfield (2002) also compared the beliefs and expectancies of elementary students and
adolescents in various subjects. They found that children’s interest and attainment values are
positively related to success as early as elementary school.
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Researchers have noted the connection between expectancy-value theory and selfefficacy, which supports evidence of a students’ belief about their ability to perform a task,
determining if they will choose to engage in the task (Irvine, 2018). A student’s ability beliefs
and motivation are important factors for predicting academic success and persistence in middle
and high school (Eccles, 2005). Based on Eccles and Wigfield’s definition, ability beliefs define
an “individual’s perception of his or her current competence at a given activity” (2002, p. 114).
Students’ beliefs regarding math and science ability play important roles in decisions to
participate in STEM programs, specifically for students of color and females (Andersen & Ward,
2013). Underrepresented groups tend to have low motivation to participate in advanced math and
science courses based on past performance of state assessments and standardized tests
(Goonewardene et al., 2016). Expectancy-value and motivational theories suggest that beliefs are
instrumental in students’ decision making and achievement, particularly in middle and high
school and can predict academic and career choices (Eccles & Wigfield, 2002; Wang & Degol,
2013; Wigfield & Eccles, 2000). Females and minority groups are more likely to choose STEM
fields based on utility or attainment value, which means that they associate the career with future
goals and extrinsic value (Irvine, 2018). The expectancy-value theory proposes that student
achievement and success are based on academic self-concept or students’ perception of their own
ability (Diemer et al., 2016). Female and minority students’ self-concept in STEM subjects is
directly related to their abilities in mathematical and verbal domains, areas that are critical to
academic success in advanced math and science courses (Jansen et al., 2014).
Hood et al. (2012) also support the expectancy-value theory. Hood et al. reported that
expectancies for success and subjective task values are “reciprocally related to each other and
directly related to achievement choices and performance” (2012, p. 73). Intrinsic value,
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attainment value, and relative cost are attributed to students’ influences and performance in
academics (Hood et al., 2012). Students succeed when they are motivated by doing well and then
they enjoy the tasks and activities. According to Eccles and Wigfield (2002), students’ beliefs
regarding the usefulness of math, science, and reading tend to decrease in third and fourth
grades. This decline continues through seventh grade, especially in math. Eccles (2005)
suggested that teachers implement activities to engage students and promote interest in order to
combat this decline. Even though expectancy-value and self-efficacy are different theoretical
constructs, they are similar and difficult to separate in research studies (Ball et al., 2017).
Eccles’s research data support the relationship between expectancy and value and how these
characteristics directly influence achievement. As a result, this theory is more applicable to the
study of underrepresentation of females and minority groups and their decision to enroll and
remain in STEM programs.
Literature Review
This chapter includes a literature review on the history of STEM education and the
factors that determine why underrepresented student groups enroll and persist in STEM
programs at the secondary education level. The increasing demand for STEM professionals
continues to grow; however, females and minority groups remain underrepresented in high-tech
global industries (Bybee, 2010; NCES, 2015; National Science Foundation, 2013). Even with the
projected growth of approximately 800,000 STEM jobs by 2020, the National Science Board
(2010) predicted that females and minorities would make up approximately 29% of professionals
that work specifically in science and engineering fields. Also in this chapter, I review studies that
describe the underrepresentation of females and minority groups and influences, such as social
support systems, socioeconomic status, academic achievement, and motivation. Eccles’s
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expectancy-value theory of achievement-related tasks and choices, which “assesses intellectual
competence, motivation, and task values to certain options,” provides a theoretical foundation for
this review (Eccles & Wang, 2016, p. 100).
History of STEM
STEM education refers to the acquisition of knowledge and skills through experience and
study (Yerdelen et al., 2016). The National Science Foundation (2011) created the STEM
initiative to promote higher-order thinking and problem-solving skills. Originally named science,
mathematics, engineering, and technology or SMET education, the history of the STEM
movement began many years before (Sanders, 2009). Although the term STEM was not
specifically used, many of the concepts were utilized during the Industrial Revolution and in
many of the inventions created by innovators like Thomas Edison and Henry Ford (White, 2014).
Another notable event, the Morrill Act of 1862, provided land for grants for agricultural and
engineering universities that promoted STEM education training (White, 2014). During World
War II, several inventions, such as the atomic bomb and military transportation vehicles, were
created as a result of engineering advances (White, 2014). In 1957, the Soviet Union’s launch of
the first man-made satellite, Sputnik I, was instrumental in propelling advances in science and
technology (Herschbach, 2011). In response to Sputnik I, the National Aeronautics and Space
Administration (NASA) was created after the passage of the National Aeronautics and Space Act
(National Science Board, 2010). This legislation called for a push for educational reform and
improvements in science and math curricula so that the United States could remain in global
competition with other countries (Katchi et al., 2009). In the 1970s and 1980s, technological
advances —the first cell phone, the creation of the artificial heart, and Apple’s introduction of
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the Macintosh computer—encouraged science and mathematics education initiatives (White,
2014).
The GOALS 2000: Educate America Act of 1994 was introduced in anticipation of the
United States leading the world in science and mathematics achievement (Eng, 2013; National
Science Board, 2010). The Bureau of Labor Statistics predicted that between 2012 and 2022,
there would be an increase in jobs in chemistry and mathematics by over 27% (Doerschuk et al.,
2016). These initiatives resulted in increased interest in STEM education to help the United
States compete and meet the demands of the global workforce.
National and state education departments were challenged to focus on STEM to address a
possible shortage of STEM careers in the future. In 2008, STEM education became a national
initiative to promote deep content knowledge and transformation into meaningful inquiry and
accessibility to all students (Zollman et al., 2012). The authors reported that students increased
their content knowledge in math and science by over 60% when instruction was provided by
teachers trained in STEM strategies (Zollman et al., 2012). Several studies identified the
relationship between a student’s interest in pre-advanced placement and advanced placement
(AP) classes in high school and a subsequent interest in pursuing a career in STEM. Most
educational settings determine academic achievement through student scores on state-mandated
assessments. Additional research revealed that STEM instruction should extend past state testing
mandates and simple factual content knowledge (Zollman, 2012). Zollman (2012) maintained
that students would require STEM literacy—a combination of skills, abilities, and procedures in
order to advance their learning and compete in society.
While these studies reported the significance of an advanced curriculum in STEM, a
bigger problem exists for underrepresented groups: females and minorities. These
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underrepresented groups historically have not performed as well as White students in
mathematics and science and have avoided pursuing STEM careers (National Science
Foundation, 2011). Yerdelen et al. (2016) attributed this to decreased exposure to physical
science, math, and other 21st-century skills in elementary grade levels. They also claimed that
socioeconomic status and lack of exposure to hands-on STEM activities led to the gap in
achievement and performance (Yerdelen et al., 2016). The National Research Council (2011)
reported that underrepresented groups might benefit more from the rigorous curriculum and
experiences, which may lead to a desire to pursue STEM careers. Bicer and Capraro (2019) also
noted the positive relationship between higher mathematics achievement for Hispanic and
African American students who attended STEM academies versus students who attended
traditional high schools. This study is in contrast to research by Young et al. (2011), who
claimed that a student’s middle school mathematics achievement must be considered in terms of
academic growth. As a result, STEM education, particularly math and science instruction, is vital
to increasing student achievement and proficiency levels, because it focuses on real-life
applications and connections.
STEM education has been implemented to help students combine all the subjects to solve
real-world problems through a specifically designed curriculum (Allen et al., 2016). Opponents
of STEM education claim that it is not new and is merely a combination of instructional
strategies, project-based activities, and inquiry-based learning that have been effective in a
variety of educational settings (Herschbach, 2011). They believe that quality instruction benefits
all students, not only underrepresented groups, particularly when delivered by highly qualified
teachers (Raju & Clayson, 2010). A report by the Math-Science Partnership (MSP) showed a
13% increase in mathematics ability and a 9% increase in science skills for students who
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received instruction from teachers highly skilled in STEM-based instructional methods (National
Science Foundation, 2011). This report described the effect of STEM education on student
achievement in comparison to traditional methods of instruction (National Science Foundation,
2011). A study conducted by Bicer et al. (2018) showed that the mathematics achievement of
Hispanic male students who attended a STEM school was the same as students who attended
traditional school settings. However, their study noted that female Hispanic students in STEM
schools showed more growth in mathematics than those who attended traditional school settings
(Bicer et al., 2018).
The STEM initiative gained further momentum after President Obama’s address in which
he revealed a report from his advisors to reform the STEM-pipeline leakage of students from
middle and secondary education to higher education and into the workforce (Kennedy & Odell,
2014; NCES, 2015). Policymakers pushed for the implementation of two major strategies in
STEM education: (a) “to increase the number of scientists and engineers by requiring
compulsory STEM education for all students,” and (b) “to optimize STEM development for
mathematically- and scientifically-inclined students who want to pursue STEM careers” (Eng,
2013, p. 272). The Partnership for 21st Century Skills, a national STEM program, provided a
framework for education stakeholders to offer support and materials to U.S. schools to advance
the STEM cause (DeJarnette, 2016; Eng, 2013; National Science Board, 2010). Other policies,
such as Prepare and Inspire, emphasized the need for STEM careers to increase the
representation of African Americans, Hispanics, and women in STEM areas (Means et al., 2016).
A longitudinal study by Wang (2013) supported evidence that attitudes of underrepresented
groups are important variables in STEM achievement and, thus, participation and retention in
STEM programs.
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Research has shown that students who are interested in pursuing careers in STEM tend to
make choices while in middle and high school (Andersen & Ward, 2013). This trend is
especially true for female and underrepresented students, who receive academic and social
supports at the middle school level. A longitudinal study in Texas described the correlation
between academic achievement in mathematics as a strong predictor of student aspiration to
STEM career success (Cetin et al., 2015). There remains a need for further study to identify
factors to support underrepresented groups in STEM education to reduce this disparity.
Objective of STEM Education
STEM education was designed as “an interdisciplinary approach to learning where
rigorous academic concepts are combined with real-life world lessons” (Mizell & Brown, 2016,
p. 52). Supporters of the STEM movement focused on the importance of more STEM education
to maintain the country’s economic growth and position as an economic leader (Wang et al.,
2017). Because innovation continues to drive the global economy, there is a critical need to
encourage students’ interest, accessibility, and academic success in STEM fields. The U.S.
Department of Education charged states with three major STEM goals: (a) “increasing student
interest, participation, and achievement in STEM; (b) expanding student access to
underrepresented groups in STEM; and (c) ensuring a well-prepared, ready-made STEM
workforce by reducing the STEM talent and skills gap” (National Science Board, 2010, p. 14;
Sondergeld et al., 2016). STEM education offers relevant content in conventional settings for all
students and promotes retention in these courses at the middle and high school levels (Sanders,
2009; Weber, 2012). However, Katchi et al. (2009) stressed the importance of quality
mathematics and science instruction in the primary grades, particularly for minority groups and
economically disadvantaged students. These researchers supported the need for exposure to
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STEM initiatives in elementary school to motivate students to enroll in advanced classes at the
middle and high school level.
According to Synder and Cudney (2017), STEM careers will drive the economy of our
future and the global economy. They also reported that the STEM workforce should mirror the
diversity of the growing population and include more females and minority groups. Students
with substantial math and science training and better critical thinking skills will be in demand in
the workforce, even if they do not work directly in STEM careers. Their study described the need
for educational access to STEM coursework for all students and specifically females and
minorities.
STEM in K-12 Education
Before STEM education policies gained national attention in the early 2000s, the
importance of STEM centered largely on the United States’ global economic development and
competitiveness (Lichtenberger & George-Jackson, 2012; National Science Board, 2010). STEM
education programs reflect the need for students to nurture cognitive abilities and develop
content knowledge in order to have a positive impact on learning (Zollman et al., 2012). The
United States’ K-12 education programs consistently lag behind other countries in preparing
students for careers in STEM (NCES, 2015, 2017; National Science Board; 2010). The
introduction of a national policy led to the creation and implementation of new programs and
initiatives in public education that identified STEM as critical elements of the U.S. economy
(Briener et al., 2012; Sondergeld et al., 2016). State and local education agencies made STEM
education a priority and focused on supporting various approaches to the STEM movement. The
U.S. Department of Education funded approximately $4 billion to states in the Race to the Top
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Program to provide innovative training and programs to teachers and students (National Science
and Technology Council, 2011).
Although local STEM education efforts increased nationwide, research documented by
the National Science and Technology Council (2011) and the National Science Board (2010)
indicated that the STEM initiatives did not produce noticeable models of change, particularly for
females and underrepresented groups as outlined in the national STEM reform goals. STEMfocused schools were created after President Obama’s council of advisors on science and
technology formulated an initiative to open 1,000 STEM-focused schools by 2020 (Raju &
Clayson, 2010). Results from projects, such as the Ohio STEM Learning Network, revealed
descriptive data but did not provide measurable evidence of student achievement in terms of
national STEM goals and objectives (Northwest Ohio Center for Excellence in STEM Education,
2013). Education reformers revealed the demand for nationwide strategic reform that addresses
the current and future challenges of diversity in the STEM pipeline.
Texas STEM Academies
To date, Texas has the largest number of STEM schools in the country (NCES, 2017).
These schools were intended to emphasize real-world relevance and interconnections, hands-on
instruction, and interest in STEM careers. In response to the national STEM reform efforts, the
Texas Education Agency (TEA) approved the designation of Texas Science, Technology,
Engineering, and Mathematics schools, referred to as T-STEM academies, to prepare students
for postsecondary education and lead to an increase in STEM career choices. Designated TSTEM academies were created in conjunction with Educate Texas, formally known as the Texas
High School Project (TEA, 2013b). The T-STEM initiative received the largest allocation of
funding for STEM schools at that time. With a $120 million investment, T-STEM academies and
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technical assistance centers provided academic support and professional development for
teachers. They focused on economically disadvantaged students and underrepresented racial
groups (Young et al., 2011). The academies were designed with multiple purposes: (a) “to
increase achievement in STEM subjects, (b) to nurture interest in STEM careers and promote
college readiness, and (c) to develop 21st-century skills,” according to Young et al. (2011, p. 3).
T-STEM academies were developed as high schools in 2006; however, the criteria were
amended to mirror national reform efforts to make STEM education accessible to students at the
elementary level to promote interest and participation.
T-STEM academies must follow a detailed blueprint outlined by the TEA. Student
populations must be at least 50% economically disadvantaged or academies must admit students
from ethnic minority groups that reflect the district ethnic population (Cetin et al., 2015).
Combined efforts by the Texas High School Project, Office of the Governor, Texas Higher
Education Coordinating Board, and the Bill and Melinda Gates Foundation detailed inclusive
admission requirements to address underrepresented groups, such as females and students from
economically disadvantaged backgrounds (TEA, 2013b).
Sahin et al. (2015) suggested that math and science skills can be developed in female and
minority student groups and that participation in specialized STEM academies will have positive
effects on student academic achievement, thus preparing students for future STEM careers. Other
researchers reported that STEM initiatives facilitate more specialized instruction that allows
students to make real-life connections and results in better mathematics and reading achievement
on standardized assessments (Herschbach, 2011). Previous research reported that “T-STEM
academy students perform better in math and science than non-T-STEM students in ninth and
tenth grades” (Young et al., 2011, p. 4), but there is little research that focused on outcomes of
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students from specialized schools, such as collegiate academies or career and technical schools
(TEA, 2013a). A longitudinal study conducted by Oner and Capraro (2016) found that math
assessment scores for T-STEM students were higher over a three-year period but found no
significant difference in achievement over a sustained period of time. The study examined the
academic performance of 263 students in mathematics and science from 2009 through 2011 as
reported to the TEA accountability system (Oner & Capraro, 2016).
Hansen (2014) reported that students who attended specialized STEM schools were more
likely to complete a college degree in mathematics, science, or engineering. Using longitudinal
data from Florida and North Carolina, Hansen (2014) tracked third through tenth grade students
in mathematics from 2007–2010. The data included end-of-course assessment scores in science,
reading, mathematics, Algebra I, biology, chemistry, and physics. Researchers noted a limitation
of Hansen’s (2014) study was the low number of underrepresented minority student participants.
More study is warranted to determine the long-term effects that T-STEM school designations has
on student achievement, specifically for female, African American, and Hispanic student groups.
The STEM Pipeline
In 2014, the U.S. Department of Labor predicted that jobs in chemistry and science
would increase over 27% between 2012 and 2022 (Doerschuk et al., 2016). The need for a
STEM pipeline was identified as an important factor to the United States’ ability to remain
competitive in the global economy. STEM educators have endorsed innovative programs and
strategies to recruit students at the K-12 through college and university levels and into STEMrelated professions. The STEM pipeline refers to educational collaborations and partnerships
consisting of elementary and secondary schools that feed to high schools and higher education
institutions that promote and support STEM fields (Bybee, 2010; National Science Board, 2010).
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Few minority students choose STEM programs in high school and college, which leads to
decreased numbers in the STEM workforce. Higher education institutions have been challenged
to increase the number of females and minorities in STEM majors and programs to address
diversity disparities (Doerschuk et al., 2016). Recommendations from the National Academy of
Engineering and the National Research Council included the creation of a robust K-12 STEM
pipeline as the future of American global competitiveness (Ralston et al., 2013; Stevens et al.,
2016). Their report concluded that American K-12 schools were not on target to improve science
and mathematics education in public schools, and that efforts should be made to increase the
number of students in STEM programs (Ralston et al., 2013). These recommendations addressed
the need to expand the STEM pipeline to K-16 for female and minority students and to promote
STEM fields for these student groups at the college and university level. This expansion included
outreach activities and programs at the elementary level designed to provide students with
relevant experiences related to STEM-related careers. The authors noted that, although college
and university engineering programs are successful in exposing students to engineering, there is
also a need to help teachers understand the basic engineering design processes and how to create
hands-on projects (Ralston et al., 2013).
Projects, such as the Minority Opportunities in Research (MORE) division, were created
to provide academic interventions and support to incoming minority freshmen students majoring
in STEM (Slovacek et al., 2011). Other programs, such as the STAIRSTEP programs, targeted
at-risk students from low socioeconomic backgrounds, females, African Americans, Hispanics,
and Native Americans for mentoring and support in STEM programs beginning in high school
and as they enter college. STAIRSTEP data reported an increase in the retention of these
underrepresented groups who participated in the program for three years (Doerschuk et al.,
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2016). Byrd et al. (2013) suggested that STEM pipeline programs evaluate their ability to
prepare and retain students in college, particularly in engineering, to produce self-efficacy to
enter the STEM workforce.
Underrepresentation in STEM
With the growing focus on the STEM pipeline, the problem of underrepresented
minorities, including female, African American, and Hispanic student groups, has gained state
and national attention. These underrepresented groups have failed to enroll and remain in STEM
programs at the middle and high school levels, leading to low participation in higher education
and in STEM careers (Wang, 2013; Wang et al., 2017). From 2006 to 2012, female students
switched majors from STEM to fine arts and humanities at a rate of 27% more than male
students (NCES, n.d.). The U.S. Department of Education reported that minority students who
entered STEM programs with a grade point average of 2.5 or less leave before completing their
college degree (NCES, 2015). Promoting STEM education to underrepresented minorities is vital
to address the need for diversity and equity in the STEM pipeline (Doerschuk et al., 2016;
English, 2017).
Females and minority groups, such as Hispanic, African American, and Native American
students, have failed to enroll and remain in STEM programs in secondary schools and higher
education institutions (National Science Foundation, 2011; Slovacek et al., 2011). Noticeable
discrepancies also exist between females and males in earning credits for STEM courses. These
groups also lag behind in overall interest, national exam scores, and STEM-related degrees
earned (Goonewardene et al., 2016; Yatskiv, 2017). Further research is needed for retention
programs and interventions to improve graduation rates for females and minority groups in
STEM.
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Underrepresentation of Female Students in STEM
There is national concern that women are underrepresented in STEM programs and
professions. Although there has been an increase of representation of women in computer
science fields, other STEM careers continue to lag behind. The U.S. Bureau of Labor Statistics
predicted that only half of the science graduates needed to fill critical STEM jobs will come from
U.S. colleges in 2020 (Hill et al., 2010; National Science Board, 2010). To improve the number
of STEM graduates and STEM workers, U.S. educational institutions must develop strategies
and retention programs. In the past decade, only 40% of STEM bachelor’s degrees were awarded
to women (Goonewardene et al., 2016). A proposed solution to the shortage of STEM workers is
to attract and retain female students in middle and high school programs, which would
potentially lead to an increase in STEM majors at higher education institutions (National Science
Board, 2010; Slovacek et al., 2011; Zollman et al., 2012).
Numerous studies described a connection between female self-confidence and persistence
in STEM programs (Eccles & Wang, 2016; Goonewardene et al., 2016; Litzler et al., 2014). This
problem is prevalent in middle and high school, a critical time for girls academically and
socially. Eccles and Wang (2016) found that girls struggled with social and academic barriers in
STEM programs, including identity and confidence issues, compared to male students. They also
noted factors, such as lack of support from teachers and social pressures from male-dominated
environments, as a reason for the underrepresentation of females in STEM education (Eccles &
Wang, 2016). When women are underrepresented in STEM fields, the result is a lack of
diversity, innovation, creativity, and collective intelligence (Ziegler et al., 2017). This
underrepresentation also limits a female perspective and contributions to STEM careers.
Morganson et al. (2010) attributed the “underrepresentation of women in STEM to the
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characterization of the STEM environment as being male-dominated, highly impersonal, and
individualistic” (p. 169). They maintain that women are reluctant to pursue STEM occupations
because interpersonal relationships and social connections are lacking (Morganson et al., 2010).
These areas are critical because studies reported that STEM interests in middle and high school
predicted future STEM career choices (Wang, 2013; Weber, 2012). Female interest in STEM has
been attributed to motivation, academic achievement in math and science, and self-efficacy
beliefs (Hill et al., 2010; National Science Foundation, 2013; Wang, 2013). Compared to
females, higher percentages of males earned credits in physics, engineering, and computer
information science (NCES, 2015).
Much of the literature examined female motivation and self-efficacy beliefs in
elementary and secondary school (Weber, 2012). Male and female students take science and
math courses at the same or similar rates in elementary and high school (Hill et al., 2010). This
pattern still exists as they leave high school and pursue STEM degrees in college (Hill et al.,
2010). The gap occurs between the number of women who complete science, math, and
engineering degrees (Hill et al., 2010; NCES, 2015; National Science Foundation, 2011). The
result of Weber’s (2012) study illustrated that female students pursued STEM subjects when they
had a high interest and a high perceived personal capacity. Research by Beekman and Ober
(2015) concluded that even though a math achievement gap exists between boys and girls, the
gap could be associated to sociocultural factors and gender equity in classroom instruction.
Further research is warranted to explore why females continue to be underrepresented in STEM
education programs.

29
Underrepresentation of African American and Hispanic Students
The National Science Foundation (2011) identified African American and Hispanic
students as underrepresented groups in STEM education. Although the number of females and
minority groups attending colleges and universities is increasing, the number of students who
complete STEM degrees consistently lags behind White and Asian graduates (Wladis et al.,
2015). This issue of underrepresentation also extends into the workforce. Students of color need
exposure to the STEM curriculum and pedagogy because it encourages real-life application and
connections and promotes critical thinking (Long & Mejia, 2016). Katchi et al. (2009) suggested
that underrepresented groups would benefit from STEM education because it promoted longterm understanding and perseverance. Because STEM education is extremely important to the
economy, there is a need to address this shortage of minorities in STEM programs at the K-12
level (NCES, 2015). As a leader in the global society, U.S. educational institutions are charged
with increasing the representation of African Americans, Hispanics, and Native Americans in
STEM programs and ultimately STEM careers (Allen-Ramdial & Campbell, 2014). These
groups traditionally face more challenges, such as a lack of support from family, peers, and
teachers, and usually take longer to earn degrees than their White and Asian peers (National
Science Board, 2010; Slovacek et al., 2011).
This difference in college graduation rates stems from underrepresentation in science and
math courses at the high school level. In 2010, only 30.7% of African American students
completed high school physics and only 25.4% of them completed biology, chemistry, and
physics as part of advanced graduation requirements (NCES, 2015). Hispanic students faired
only slightly better in graduation and participation rates at 36% in 2012 (Doerschuk et al., 2016;
NCES, 2015). Research on African American and Hispanic students and STEM program
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participation show that these students are underrepresented due to lack of adequate mathematics
preparation and confidence in their ability (Long & Mejia, 2016). Although these minority
groups perform academically at the same level in lower elementary grades, the gap in program
participation increases during middle school due to a number of factors (Kotok, 2017). The data
is similar for females in terms of academic ability in mathematics and science. Evidence from
studies report that girls’ and boys’ mathematics ability are similar, and that girls’ confidence in
their abilities begins to decline after elementary school (Lauermann et al., 2017). Because
research supports that students become interested in STEM fields before they graduate from high
school, it is important that predictors, such as academic achievement, confidence, and support, be
addressed early in their education.
This discrepancy continues as minority students enter postsecondary institutions. African
American, Hispanic, and Native American students are also traditionally underrepresented in
STEM disciplines at U.S. universities. A study conducted by Hernandez et al. (2012) suggested
that social and task factors, such as expectancies and values, significantly impact a minority
group’s choices and lead to the “leaky STEM pipeline” (Hernandez et al., 2012, p. 90).
Kendricks and Arment (2011) recommended such strategies as strengthening family support
systems, changing teachers’ perceptions of academic abilities, and providing academic rigor and
innovative classroom strategies that focus on the recruitment and retention of minority groups in
STEM programs.
In comparison to Asian and White students who complete a degree within four years,
Hispanics, African Americans, and Native Americans traditionally complete the same degree in
six years (National Research Council, 2011). Students from economically disadvantaged
backgrounds are also less likely to major in STEM than students from higher socioeconomic
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backgrounds (NCES, 2012). The statistics for graduate degrees are more disproportionate. Native
American students in STEM rank last in obtaining degrees with only 0.3% of doctorates earned
in 2012 (NCES, 2015). As a nation, the United States also lags behind in science and engineering
degrees. According to the National Center for Science and Engineering Statistics, South Korea
reported 38% of undergraduate degrees in science and engineering, France reported 47%, China
50%, and the U.S. 15% (National Science Foundation, 2013).
Chapter Summary
There continues to be a need to understand and address the factors that influence females
and other minority groups to pursue and remain in STEM education programs. The National
Science Board (2010) reported that the overall success rates for students in STEM has been
problematic, and the success rates for females and minority groups was even lower. Higher
education institutions cite inadequate preparation for underrepresented groups of color and
females, which limits their ability to pursue STEM majors (Goonewardene et al., 2016; Zollman
et al., 2012). These challenges support the need for further study to identify approaches and
interventions to expand opportunities for underrepresented groups in STEM education programs,
and ultimately, STEM-related careers.
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Chapter 3: Research Method
Although researchers have examined the significance of STEM education,
underrepresentation of females and minority groups in middle and high school remains a
challenge that results in a lack of diversity in the STEM workforce (Byrd et al., 2013). This
chapter describes my research methodology, population and sample, data collection and analysis,
and summary. This qualitative study addressed the following research question using an
ethnographic case study methodology:
RQ1. Why do underrepresented groups enroll and persist in STEM programs in middle
and high school?
The goal of STEM education is to prepare students for STEM careers through advanced
critical thinking and highly engaging activities that are beneficial to all students (Blackley &
Howell, 2015). The United States needs to maintain its economic growth and global
competitiveness in the STEM workforce by increasing the diversity of the STEM educational
programs and STEM careers (Wang et al., 2017). Although past researchers illustrated the
significance of increasing STEM participation of underrepresented groups, there remains a need
to enroll and retain these students in programs at the middle and high school levels (Doerschuk et
al., 2016; Ing, 2014). The National Science Foundation’s (2013) Center for Science and
Engineering statistics found that African Americans and women accounted for only 2% of the
mathematical and science workforce in 2013. Hispanic and Latino groups remain
underrepresented in science, engineering, and math careers, indicating the need to promote
enrollment and retention in these areas (Andersen & Ward, 2013). Hispanics comprised less than
6% of engineering and biomedical jobs between 2012 and 2014 (NCES, 2015).
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As these disparities continue to grow, there is a need for further study to examine why
underrepresented groups enroll and persist in STEM programs at the secondary education levels.
The disparity in the STEM workforce demonstrates the need for STEM education initiatives at
the middle and high schools to increase the number of STEM majors at the postsecondary levels.
Expanding participation for women and racial and ethnic minorities in STEM occupations is
important to advance economic development and competitiveness to help expand the nation’s
workforce (Lichtenberger & George-Jackson, 2012). The purpose of this qualitative research
study was to investigate why underrepresented student groups enrolled and persisted in STEM
programs at a North Texas school district in order to determine possible interventions for
encouraging more students to enroll and remain in STEM programs.
Research Design and Method
Investigating why underrepresented groups enroll and persist in STEM programs in
middle and high school was best suited for a qualitative research design. Although the statistics
for underrepresented groups have been widely reported (NCES, 2015, 2017; TEA, 2013a), the
reasons for underrepresentation remain unexplained. Therefore, a qualitative study allowed for
in-depth research to provide more understanding than might have been available through
quantitative data collection (Babchuk, 2017). Aaltio and Heilmann (2012) recommend
qualitative research when there is a need to gather data in “natural, real-life situations in addition
to assessing rich data using indirect methods” (p. 68). Rutberg and Bouikidis (2018) indicated
that qualitative research methodology is ideal when there is a desire to explore a problem
thoroughly with a focus on the social aspect of the phenomena. Qualitative methodology was
appropriate for my research because it allowed students who attended T-STEM academies to
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articulate their own experiences, which provided a clearer understanding of the academic and
social factors related to student persistence in T-STEM academies.
The proposed qualitative study consisted of a blend of an ethnographic and case study
design using students from designated T-STEM academies to explore why female, African
American, Hispanic, and other minority student groups enrolled and persisted in T-STEM
academies. A case study is defined as a study of people or a group of people to make
generalizations or explore settings or situations through data collection, which was best suited for
this study and participant experiences in STEM (Gustaffson, 2017). Baxter and Jack (2008)
described the qualitative case study as “an approach to research that facilitates exploration of a
phenomenon within its context using a variety of data sources” (p. 550). Student participants
explained what influenced their decisions and motivation to engage in STEM in case study
contexts. Stake (2010) claimed that a case may be a person, persons, subject, or event that is
studied to gather information or understanding about an experience or phenomena.
Similarly, Anderson-Levitt (2006) defined ethnography as the “philosophical study of
people within the context of their cultural existence” (p. 5). She suggested that informal
observations and open-ended interviews are significant methods of gaining rich data through
ethnography. Students shared their experiences in STEM programs and how these experiences
influenced their decisions to remain or leave the STEM programs. Case study was also
appropriate for this research because, as Yin (2009) explained, the focus of case study research is
to explain something by using the question terms how and why.
I employed multiple case studies for this study. Multiple case studies are utilized when
there is a need to examine more than one case to gain understanding of the phenomenon
(Gustaffson, 2017). In this instance, utilizing more than one case facilitated an analysis of the
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various experiences of underrepresented groups in STEM programs. The experiences of the
students allowed researchers to study and understand the differences and similarities between
cases and analyze data within each situation and across situations (Stake, 2010; Yin, 2003). This
method increased the likelihood of gaining more in-depth understanding and complexity of why
underrepresented students enroll and persist in STEM programs (Stake, 2010). According to
Stake (2010) and Yin (2009), multiple case studies increase the chances of obtaining reliable
results in contrast to a single-case study, because various ideas and experiences are recorded and
studied. This assumption is supported by Cog (2015), who contended that studying multiple
cases strengthened findings and would not lead to duplicate results compared to single case
studies. A multiple case study was also suitable for this research because it allowed me to
explore various viewpoints to determine why students enrolled and persisted in STEM programs.
Atkinson et al. (2001) asserted that ethnographic case studies are useful when there is a
need to make arguments about processes and closely studied situations. Fetterman (2010)
characterized ethnography as the close observation of groups of people or cultures in a particular
setting while observing their behavior. Because my study proposed to ascertain why
underrepresented groups enrolled and persisted in STEM programs, an ethnographic case study
was more suitable because the STEM program served as a framework for the case study and the
different minority groups functioned as the ethnographic or cultural aspect. I used the data
collected to answer the research question: Why do underrepresented groups enroll and persist in
science, technology, engineering, and mathematics programs in middle and high school? This
qualitative method provided a way for student groups to give insights about how and why certain
factors influenced their educational decisions.
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Population
The population for this study was a mid-sized, open enrollment school district of choice
in North Texas. The school district served approximately 29,000 students at 24 elementary
schools, six middle schools, and six high schools, including two early college high schools, a
fine arts academy, a collegiate academy, and a career and technical high school (TEA, 2017). I
chose students for this study from two designated T-STEM academies. These campuses are the
only two designated T-STEM campuses in the district. T-STEM schools were created in
response to President Barack Obama’s initiative to open 1,000 STEM-focused schools by 2020
(Kennedy & Odell, 2014; TEA, 2013). These academies were created to facilitate reform in
STEM areas by promoting better quality instruction and preparing students, particularly at-risk
students, for postsecondary education (Gonzales et al., 2014).
Study Sample
The sample for this study included nine participants, consisting of female, African
American, and Hispanic students enrolled in STEM pathways and students who attended the
designated academies and subsequently left to participate in non-STEM programs at one of two
traditional high schools, the fine arts high school, or the career and technical high school. I
identified the participants as persisters and nonpersisters according to their current enrollment
status. In order to ensure an adequate sample size, I sent emails to 12 students to solicit their
participation in the study. The proposed participants represented a purposeful stratified sample
based on the process of selecting participants that was purposely included in the final sample and
divided up according to categories. Stratified sampling allows researchers to develop accuracy
by reducing sampling errors to ensure that relevant data and observations are included in the
sample (Salkind, 2010). The participants in the proposed study were bound by the definition that
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they were underrepresented student groups enrolled or previously enrolled in STEM programs.
For this study, an underrepresented student is defined as female (of any racial or ethnic group),
African American, or Hispanic. Students were stratified in groups of three according to age,
gender, ethnicity, and grade level based on their enrollment status in the T-STEM academy at the
time of the study. I purposefully chose and categorized the participants as a persister or
nonpersister based on their high school pathway and participation in a STEM program at one of
the three district schools of choice at the beginning of the 2018–2019 school year (see Table 1). I
selected participants based on their enrollment status at a T-STEM campus at any time during
their high school academic years.
Table 1
T-STEM Persister and Nonpersister Participants
Race/Gender

Persister

Nonpersister

White Female

x

x

African American Female

x

x

Hispanic Female

x

x

African American Male

x

x

Hispanic Male
Note. Each “x” represents one participant for a total of nine participants.

x

Purposeful sampling requires the researcher to identify and select individuals or groups
that have knowledge about or have personally experienced a phenomenon (Creswell, 2013).
Robinson (2014) noted that the rationale of stratified sampling is that the resulting groups will
differ in some way but meet the criteria defined in the study guidelines. Using a stratified sample
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ensured that each underrepresented group would be included in the study to ensure that I
examined all their experiences.
I used purposeful sampling to identify participants and included those in at least their
third year or more with the district. I did this because of the need to answer the research question
and to determine why students enrolled and remained in the STEM academies. This sampling
method was necessary to gain different perspectives from the underrepresented groups and get a
first-hand view of their experiences in STEM (Stake, 2010).
Materials and Instruments
Following approval from the Abilene Christian University’s (ACU’s) Institutional
Review Board (IRB), I collected and analyzed the following data: (a) 30- to 60-minute in-depth
interviews with participants, (b) semester grade reports for science and mathematics courses, and
(c) the essay portion of the district choice admission applications from all participants. In this
study, I used face-to-face interviews as the primary source of data collection. Marshall and
Rossman (2011) maintained that the purpose of using in-depth interviews is to uncover and
describe the participants’ perspectives and experiences, actions, and thoughts. The primary
process for data collection was through participants sharing their educational and social
experiences in individual interview sessions. Morgan (2014) wrote that the goal of interviews
and focus groups is to gain understanding of participants’ thoughts, observations, and opinions as
they related to their academic experiences in STEM. Data collection also focused on interview
responses, including demographic information and socioeconomic status information from the
participants. Interview questions focused on family history, educational background and
aspirations, course selection and enrollment, and teacher and administrator support in STEM
programs (see Appendix A). Saldaña (2016) stated that in-depth questions during an interview
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could reveal deeper qualities of each participant’s experience that leads to insight during data
analysis and recommended an interview protocol to achieve this insight. Many of the interview
questions were specific to allow participants to provide insight into their choices and their
decision to enroll and remain in STEM programs. Stake (2010) suggested that methods for
gathering data should be selected to fit the research questions and to fit the style of protocol best
suited to answer the research question or questions. This exploration allowed participants to
share their academic and social experiences from STEM academies, including their interest and
background in STEM.
Interviews
The population for this study was a mid-sized, open enrollment school district of choice
in North Texas. The school district serves approximately 29,000 students at 24 elementary
schools, six middle schools, and six high schools, including two early college high schools, a
fine arts academy, a collegiate academy, and a career and technical high school (TEA, 2017). I
selected students for this study from the two designated T-STEM academies. These campuses are
the only two designated T-STEM schools in the district. Structured individual interviews were
recorded using the secure, web-based application AudioNote and stored in a secure location. I
uploaded all audio files to my dissertation chair’s Google account with privacy settings enabled
after all identifying student information was removed by the school counselor, who assisted me.
The files were then uploaded to the transcription application Transcription Wing at the
conclusion of all interviews. Three campus administrators from the district—two campus
principals and a licensed school counselor—conducted the interviews. The campus
administrators are education majors and have doctorate degrees in educational leadership. The
school counselor is also an education major and has a master’s degree in school counseling. The
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administrators were certified in the protection of human subjects according to ACU’s IRB
guidelines.
School Choice Application
I used the participants’ school choice applications in the study to identify the participants’
original STEM pathways. As a district of choice, students had to apply to programs and
pathways and meet criteria to be accepted. I obtained parental or guardian permission to access
participants’ applications to the T-STEM academies. The school choice applications included
information, such as demographics, socioeconomic status, grade reports, district and state
assessment data, and pathway choice. Information obtained from these applications helped me
identify the underrepresented group’s academic backgrounds and interests at the time of
acceptance and enrollment in STEM programs. The school counselor removed all identifying
information from the applications before I was given access. Additionally, data from the
applications may address why participants remained or left the STEM program.
Local Assessment Data
I collected local data from each participant after receiving district and parental or
guardian approval. Local data included district score reports for mathematics and science
courses. I calculated participant data using an average of all advanced math and science courses
required for the prospective STEM pathways, including pre-advanced placement and advanced
placement geometry, Algebra I, Algebra II, calculus, trigonometry, biology, computer science,
chemistry, and physics. Scores were reported using a 100-point scale. I used the course data only
for examining qualitative patterns and not for statistical inferences. The school counselor
removed all identifying information from the score report before I was given access to the data.
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Data Collection and Analysis Procedures
The data analysis technique I employed was a qualitative constant comparative analysis
to determine emerging themes explaining reasons why underrepresented groups remained or left
STEM programs. Constant comparative analysis is suggested for this study because it is more
appropriate for a moderate number of cases, formulates generalizations within categories, and
offers causal explanations regarding social interactions (Ragin et al., 2003).
The initial steps of the analysis began with transcriptions of the interviews. Myself and
two other facilitators, a current doctoral student at the University of North Texas and a current
principal at a local high school who received her doctorate degree in 2009 from Dallas Baptist
University, used the transcription application Transcription Wing to transcribe the interviews.
We reviewed all notes and transcriptions a minimum of two times and then read them a third
time for coding purposes.
Codes, or descriptive words or phrases, are assigned to similar terms in interviews,
stories, or narratives. Saldaña (2016) described coding as deep analysis and interpretation of the
data and noted that it is beneficial in qualitative research. For my study, a two-cycle coding
process allowed for a more thorough data analysis. The first step included basic descriptive
coding or assigning a label that summarized information gathered from the interviews. The
second coding step was pattern coding to find emerging themes from the participants (Saldaña,
2016). The two-step process revealed specific patterns to be identified from a general category.
According to Miles et al., (2014) pattern coding is useful for condensing large amounts of data
and to understand better interactions and incidents. I coded emerging themes by hand to organize
the context of key words and phrases based on the three major characteristics from Eccles’s
value model—motivation, persistence, and self-efficacy. Saldaña (2016) indicated that there is
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not a standardized methodology for coding qualitative data but makes suggestions to employ
consistency. After the coding process, I created analytic memos to record reflections of the data
from the participants. Memos allow researchers to record feelings, actions, and thoughts that take
place during the collection of data, coding, and final reporting phases (Miles et al., 2014).
I utilized data source triangulation to form a comprehensive understanding of the
interviews, assessment scores, and applications and how they answered the research question. I
analyzed qualitative data from the interviews and other qualitative data sources to establish
patterns of student achievement in math and science on state and local assessments in biology,
algebra, geometry, physics, and college board tests to determine why students persisted in STEM
programs. Triangulation refers to data collection from various types of people to gather different
perspectives and validate the data (Carter et al., 2014). Researchers claim that triangulation can
enhance the study results and assist in understanding the experiences of others through
interviews (Fusch et al., 2018). For this study, data triangulation was useful in determining if
themes existed in the experiences of persisters and nonpersisters in STEM programs. I made use
of participant’s math and science data and school choice essays to support and validate interview
responses. Findings from such a study may also expose information to create interventions or
discern a pattern (Creswell, 2013).
Ethical Considerations
I received approval from ACU’s IRB before I collected any data. The study included high
school students from a North Texas school district where I work, so ethical guidelines and
practices were established to ensure confidentiality and safety for participants. I obtained district,
campus, and parental or guardian consent as required and followed proper ethical considerations
in accordance with ACU’s IRB guidelines (Appendix B). I removed student names and state
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identification numbers. Two school administrators who volunteered to assist with the study
assigned pseudonyms. The city’s public library conference room served as the off-site location
for individual interviews. Two campus administrators and I conducted the interviews. All data
was locked in a secure electronic location and will be destroyed after three years.
Since I was employed by the district where I conducted my research, maintaining
confidentiality and protecting students were of primary concern. The two assisting administrators
redacted student names and identification numbers from all materials and information before I
began analysis. Participants were provided with assurance of protection from negative
repercussions or retaliation as a result of participation in the study. Participation in the study was
on a voluntary basis and participants were notified of their right to refuse to answer questions
and their right to cease participation at any time.
To establish trustworthiness in this study, I created a researcher position statement,
employed a protocol for collecting data, and implemented a feedback process through member
checks with participants. The position statement disclosed my professional affiliation with the
district so as not to compromise the outcomes of any data collection. Participants’ demographic
information, application data, and assessment scores were collected by the counselor and
assigned a number before being distributed to me. Four participants completed data member
checks, which were implemented after individual interviews. These member checks allowed
participants to review a summary of the transcribed interviews for clarification. Member
checking, also referred to as dependability checking, is the process of allowing participants to
review statements after transcription (Varpio et al., 2017). This process ensured that data was
accurately obtained and ensured that the participant’s wording matched the intended meaning.
Detailed descriptions of the researcher’s experiences and truth value add rigor to the findings,
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according to Amankwaa (2016). The use of multiple strategies resulted in triangulation or the
validation of findings, according to Leech and Onwuegbuzie (2007).
Limitations
Limitations are potential weaknesses in a study. According to Amankwaa (2016),
limitations cannot be eliminated; they can only be minimized. Limitations to my proposed study
included the possibility of limited subject participation, the limited sample size for each
underrepresented group, and the limited number of T-STEM academies in the district. Participant
limitation was not a significant factor because the T-STEM academies require an application
process for acceptance. Nonpersisters may have been hesitant to be included in the study if they
failed to meet the program criteria or chose to leave out of fear of failure. Another limitation of
my study was the potential threat of researcher bias due to my role as an administrator in the
district. In order to enhance the validity of the interview process, I used third-party interviewers
to assist with collecting, coding, and analyzing data. Individual interviews were recorded to
decrease threats to validity. Participant anonymity was maintained through a coding process
conducted by the two administrators and a school counselor assisting the researcher. All
participants were assigned a pseudonym and their demographic information was assigned
accordingly. The school counselor assigned the corresponding applications, assessment scores,
and interview observations and notes to the participants before the coding process to ensure
anonymity. School choice application data and assessment scores were stored in a secure
location after identifiable information was removed and will be destroyed according to ACU
policy. According to Chenail (2011), following best practices during the collection, maintenance,
and analysis of data will help reduce bias in the role of the researcher and improve the odds of
obtaining reliable results.
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Delimitations
While the research on underrepresented groups in STEM is broad, I limited the study to
designated T-STEM academies in a North Texas school district due to the geographic location.
Additionally, I made the choice to limit participants specifically to the only two designated TSTEM academies in the selected district because of the specificity of the acceptance
requirements for schools of choice and the designation blueprint requirements mandated by the
TEA (2013). STEM academies outside the state were not included in the study. Although
diversity representation in STEM remains a nationwide concern, I decided to limit the sample to
only female students of any racial or ethnic group.
Chapter Summary
The underrepresentation of females and minority groups in STEM is a nationwide
concern that affects the diversity of the STEM pipeline (Erdogan & Stuessy, 2015). Although
researchers made attempts to increase the representation of these groups, there is still a need to
develop and implement programs to address this disparity. In this study, I utilized a qualitative
ethnographic case study using interviews and focus groups to determine why underrepresented
groups enrolled and persisted in STEM programs at the high school level. Using qualitative
inquiry methods, several volunteer assistants and I collected, coded, and analyzed data using case
study methodology to study the experiences of underrepresented groups in STEM programs. I
followed the ethical standards set by ACU’s IRB to ensure the confidentiality and safety of the
participants.
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Chapter 4: Results
The purpose of this study was to examine the factors that affected underrepresented
groups to enroll and persist in STEM programs at the middle and high school levels. The lack of
diversity in STEM careers and low participation numbers of students of color in STEM programs
is a global concern (Stipanovic & Woo, 2017). Although some academic studies focus on the
lack of females and minority students who pursue STEM majors and careers, I concentrated on
why students enrolled and persisted in T-STEM academies in a North Texas school district. The
main goal was to determine why these students enrolled and persisted in STEM programs using
characteristics from Eccles’s (2005) expectancy-value theory. The central research question was
the following: Why do underrepresented groups enroll and persist in science, technology,
engineering, and mathematics programs in middle and high school? In this study, I explored the
motivational factors and academic self-efficacy beliefs of underrepresented students and
identified themes to determine why these students persisted or did not persist in STEM
academies. This chapter will describe the process used to study the research question and the
results of my investigation.
Process for Data Collection
After receiving IRB approval (Appendix B), I sent recruitment emails to students at the
two designated T-STEM campuses and three traditional high schools in the district. I then
scheduled participants who met the criteria for being persisters or nonpersisters for interviews.
Persisters were identified as students who attended a T-STEM campus and nonpersisters were
students who had previously attended a T-STEM campus but withdrew to attend a traditional
high school. Data sources consisted of structured interviews, demographic information, school
choice essays, and cumulative grades for advanced math and science courses. I conducted a pilot
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interview to test the interview protocol prior to the study. The participant was an African
American female student who had recently graduated from the STEM collegiate academy. I did
not include her data in the results. All interviews were recorded and transcribed using an online
transcription service. I obtained the required consent and assent forms according to ACU’s IRB
policy.
Participant Descriptions
To maintain confidentiality, each participant was assigned a number based on the order
they were interviewed and identified as a persister or a nonpersister. Persisters were participants
who attended a district-designated T-STEM academy. Nonpersisters were participants who had
previously attended a designated T-STEM academy but left to attend a traditional high school.
Persisters are identified with a “P” and a number designating the order they were interviewed for
the study. Nonpersisters are identified with “NP” and their interview number. Their descriptions
at the time I conducted the study are as follows.
Participant P7 – Tim. Tim is a 17-year-old African American male and a high school
senior on an engineering pathway who attends a T-STEM academy.
Participant P6 – Suzy. Suzy is an 18-year-old Hispanic female and a high school senior
on an engineering pathway who attends a T-STEM academy.
Participant P3 – Nancy. Nancy is a 17-year-old Hispanic female and attends a T-STEM
academy.
Participant P8 – Julie. Julie is a 16-year-old African American female and attends the
single-gender T-STEM academy. She is a junior and is enrolled in the aerospace pathway.
Participant P5 – Diane. Diane is an 18-year-old White female student who attends the
single-gender STEM academy. She is a senior and is enrolled in the engineering pathway.
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Participant NP4 – Beth. Beth is a 15-year-old White female student who attends a
traditional high school in the district. She previously attended a district-designated T- STEM
academy and was enrolled in the aerospace pathway.
Participant NP9 – John. John is an 18-year-old African American male who attends one
of the traditional high schools within the district. He previously attended a district-designated TSTEM academy for three years and was enrolled in the engineering pathway.
Participant NP2 – Kim. Kim is an 18-year-old African American female attending a
traditional high school within the district. She previously attended a district-designated T-STEM
academy for four years and was enrolled in the aerospace pathway.
Participant NP10 – Joe. Joe is an 18-year-old Hispanic male student attending a
traditional high school within the district. He previously attended a district-designated T-STEM
academy for four years and was enrolled in the engineering pathway.
Participant NP12 – Jim. Due to scheduling conflicts, Jim was unable to participate in
the study.
Themes
A combination of initial coding and holistic coding techniques revealed themes from
Eccles’s (2005) expectancy-value theory that existed among participants. Initial coding is useful
in qualitative research because it allows close examination of data through identifying
similarities and deep reflection. Participant interview transcripts were first coded to analyze
gender, ethnicity, academic beliefs, motivation, and persistence factors. This type of coding is
utilized in ethnographies and for interview transcripts because it aids in finding possible
subthemes or categories (Saldaña, 2016).
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Holistic coding, sometimes referred to as macro-level coding, is used to understand
fundamental themes by analyzing them as a whole instead of individually. This type of coding is
used after the second cycle of data categorization and is useful for interview transcripts and
journal entries. For this study, I coded data a second time to identify patterns related to
characteristics of Eccles’s (2005) expectancy-value theory to determine why participants
enrolled and persisted in STEM programs. Saldaña (2016) recommends using holistic coding
when the researcher has an idea of what should be explored in the data.
Using the characteristics from Eccles’s expectancy-value theory—motivation,
persistence, academic ability, and self-concept—emerging themes surfaced as participants
discussed their decisions to enroll and remain or leave STEM programs. I created the interview
protocol and questions based on characteristics from Eccles’s theory to examine participants’
responses as to why they enrolled and continued in STEM programs. I analyze participants’
thoughts below using the coding process described above.
Motivation
Previous research has found correlations between students’ academic achievement and
motivation, particularly in mathematics. Some theorists argued that motivation is a common trait;
however, others contended that environmental and cultural contexts affected the motivation and
ability beliefs of girls and students of color (Eccles, 2005). Latino and African American
students traditionally struggle in advanced mathematics and science classes in middle and high
school and avoid courses in the STEM pathways (Simpkins et al., 2018). Female and minority
students’ low performance in these subjects may lead to low ability and motivational beliefs
(Eccles, 2005).
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For this study, both persisters and nonpersisters were asked what specifically motivated
them to succeed academically while taking advanced courses in STEM. During the interviews,
all participants expressed the idea that both intrinsic and extrinsic motivational factors played a
role in their desire to succeed academically. Intrinsic motivation stems from a personal sense of
satisfaction or accomplishment from completing a task or an activity. Extrinsic motivation is
based on rewards that come from a particular task or behavior (Adamma et al., 2018). Persister
and nonpersister responses reflected the students’ desire to achieve academic goals in their
prospective pathways and programs. Participants repeated words and phrases, such as a sense of
accomplishment, recognition, success, good future, and self-worth in interviews, revealing how
intrinsic and extrinsic factors reinforced their motivations.
Intrinsic Motivation
Motivation is a primary factor in learning and achievement for middle and high school
students (Eccles & Wigfield, 2002). Intrinsic motivation directly affects learning behaviors
because students who possess intrinsic motivation tend to be focused and engaged in academic
activities because of interest (Adamma et al., 2018). During the structured interviews, four of the
five persister participants expressed they felt motivated to excel academically and wanted to
enroll in the STEM academy based on their school choice application essays. Diane explained
her intrinsic drive when asked what motivated her to excel academically. She stated, “Although
my mother motivates me, I honestly crave recognition for being academically successful . . . It’s
kind of what I base most of my self-worth on. I feel like my success is based on how good I do in
school.” Julie, an African American student, noted that she is motivated by learning new things
and her interest in STEM subjects. She said, “I felt that the advanced coursework in the STEM
program would help me be better prepared for college.” Julie was motivated by the academic
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challenge of the STEM curriculum and it fueled her decision to apply to the academy. In her
interview, Julie proudly spoke of her accomplishments in mathematics and being motivated to
achieve at higher levels. She stated, with confidence, that
I love math so I do well in the subject. It comes pretty easy to me. I took geometry and
Algebra II the during my freshman year because I knew I wanted to take the advancedlevel math courses during my junior and senior years at the university campus or be in
OnRAMPS. Right now, there are only three girls in my precalculus class, and I have the
highest grades.
Her motivation is grounded in the expectancy-value framework that examines student concepts,
ability, and motivation. Julie’s application to the academy expressed her interest to pursue a
career in a STEM field and the desire to experience the hands-on activities and projects. She
stated, “I didn’t want to go to a regular school because I wanted to do more than just book
work.” According to Stipanovic and Woo (2017), African American students need varied and
relevant educational experiences to create and sustain interest in STEM programs.
Intrinsic motivation was also a factor for Hispanic persisters Nancy and Suzy and their
decision to perform well academically. During the interview, Nancy stated, “For me, I have big
goals, and so I know how to achieve those goals, I need to consistently excel in my academics.
So, I guess it kind of pushes me to do my best.” Suzy expanded on her internal motivation when
she explained why she is driven to excel:
I have set goals for myself and then I work to achieve them. I think that’s always been a
big thing to me, even when I was younger. I enjoy the satisfaction that I get when I do
well or when I complete a goal, even if it’s small. The satisfaction of knowing that I’m
capable of doing things. I’m really good in math and I want to be challenged.
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Nancy’s and Suzy’s personal motivational beliefs are supported by Eccles’s theory,
which suggests that student concepts about personal ability are related to the tasks they deem
important and valuable. These participants’ responses revealed that Hispanic females might be
motivated to take challenging courses in science and math, which are required for STEM
pathways and programs. Their interview responses paralleled the expectancy-value theory of
motivation in respect to motivation and ability. Their responses indicated a high attainment
value, and they realized the value of intrinsic motivation to achieve their academic goals. This
affirms the connection between resilience and academic success for Hispanic students in
mathematics and science as reported in a study by Perez et al. (2009).
These two Hispanic participants expressed their commitment to excel despite the rigorous
coursework in the STEM program. This is in contrast to studies that report Latino families tend
to support and encourage male students in science and mathematics in high school, thus
promoting higher levels of academic achievement (Perez et al., 2009). Although researchers
reported that boys are typically motivated to enroll in STEM courses, the findings of this study
contradict those found by Simpkins et al. (2018). Nancy and Suzy also defined themselves as
being above average in math and science, which had a positive effect on their motivation. Often
female and minority students feel less adept in STEM subjects (Stevens et al., 2016). One
nonpersister, Beth, shared that she is motivated internally to excel academically. She later
admitted that she eventually lost interest in the program as the coursework became more
difficult, which led to her to leave the STEM academy.
Extrinsic Motivation
Extrinsic motivation is often an important factor for middle and high school students in
academics. This motivation is fueled by a reward or benefit for completing or accomplishing a
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task. Students are more likely to put forth effort and perform well when they are motivated by
external rewards or benefits (Eccles & Wigfield, 2002). Although extrinsic motivation
encourages effort and stimulates academic performance, researchers have asserted that extrinsic
motivation does not result in long-term results (Adamma et al., 2018).
In contrast to the persisters, three of the nonpersister participants expressed the idea that
extrinsic motivation, such as parental influence and expectations and the prospect of financial
stability, impacted them to apply to the STEM academy and succeed academically.
Financial Stability
In this study, many of the participants equated motivation to attend the STEM academy
with future success and financial status. During the structured interviews, six of the nine students
mentioned that future success and careers motivated them to maintain good grades and study
habits. Persisters Suzy and Julie echoed similar sentiments on when asked what motivated them
to apply and attend the STEM academy. Suzy stated that
I know that I will make good money if I keep my grades up and get in a good college so I
can become an engineer. Although I like my classes, I ultimately want to have a better
life than my parents.
Julie stated, “I like the STEM program, but I want to be successful and be able to take care of
myself. Being in this program will help me do that.” As Hispanic and African American
students, persisters Suzy and Julie recognized the impact a future career in STEM could have on
their future. As underrepresented students, their interest, and ultimately persistence in STEM,
was based on extrinsic factors. During her interview, Julie noted that although the possibility of
going to the college of her choice is a priority, the idea of future financial stability is a motivator
for her academic success. She stated, “Currently, it’s the possibility of going to the college of my
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choice. Not only that . . . but going to the college of my choice and meeting new people and
seeing new places. But mainly also being financially stable in the future.”
John, an African American nonpersister, provided a direct answer when asked what
motivates him to succeed academically. His reply was simply that “I want to get rich.” John
admitted that he was intrigued by the idea of attending the new STEM academy and becoming an
engineer when he first applied. However, he stated that the classes became too difficult and he
left the academy to attend a traditional high school to play sports. Financial security was a
common theme among participants, particularly those who were identified as economically
disadvantaged. Theorists who study this cultural variable of ethnicity and social influences
suggest that education systems must ensure that minority students have adequate information
about the benefits of STEM programs and how persistence can impact the future financial
security of underrepresented groups.
Economically disadvantaged students are those who receive free or reduced school
breakfast or lunch. In Texas, a family of four with an annual salary of $46,435 or less qualifies
for the state’s free and reduced lunch program (TEA, 2018). Seven of the nine participants for
this study were classified as economically disadvantaged: persisters Suzy, Nancy, and Tim, and
nonpersisters Joe, John, and Kim. Low socioeconomic students’ career interests in high school
are predictors of college majors (Yerdelen et al., 2016). For these students, the prospect of
academic success served as an extrinsic motivator for a stable financial future.
Parental Expectations
In the expectancy-value model, parents are an important element of underrepresented
students’ beliefs, values, and academic achievement. The impact of parental support and
expectations is believed to have positive and negative results on student outcomes in math and
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science subjects (Diemer et al., 2016). Given the rigor of the STEM curriculum,
underrepresented groups may choose a pathway or program based on parental influence and not
on interest or perceived ability. All participants communicated that their parents motivated them
to succeed in many instances. Some participants credited families, specifically mothers, with
encouraging them to work hard. Nancy stated,
My mom motivates me to excel, but she doesn’t coddle me. I know that it’s my
responsibility to get my work done even though I have other activities outside of school. I
don’t want my grades to drop because I want to graduate with a high rank to get a
scholarship and make her proud.
Kim, an African American nonpersister participant, stated that she is motivated to excel
academically because of her parents’ sacrifices for her. “I would say my parents sacrifice,
because every day I think about it. I just want to make sure that their sacrifices pay off through
my hard work.” Kim applied and was accepted to the STEM academy in its founding year. Her
application essay described her desire to have a career in the medical field. During her interview,
Kim spoke of her decision to leave the STEM academy to attend a traditional high school with a
focus on advanced placement courses. She stated,
I decided to leave the STEM academy because I want to be a doctor. It wasn’t about the
grades—I make good grades, especially in math and science. I wanted to take AP and
dual-credit classes to graduate with a high rank to make my parents proud, especially my
dad. If I graduate number one or two, that will help me with tuition and my parents won’t
have to pay as much.
Kim’s commitment to her academics is typical of her Nigerian culture and the respect they have
for education and opportunities in the United States. She recalled that her parents stressed the
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importance of girls having access to college education, a stark contrast to the beliefs and
stereotypes of their native country.
Nonpersister Joe admitted that he applied to the STEM academy twice, the first time at
his parents’ insistence. After completing the admissions process the first time, Joe was not
accepted to the academy because of his grade point average. He recalled his frustration after his
initial application was denied:
I was mad at myself because I didn’t get accepted, but my sister did. I wanted to prove to
myself and to my parents, mostly my dad, that I could go to that school. I knew I was
smart enough in math and science. So, I worked hard the next year to get my grades up
and then I applied again and got accepted.
Joe’s motivation to be accepted in the STEM academy mirrors empirical studies that report the
factors that influence academic success for Hispanic and Latino students. In previous
investigations, researchers attempted to understand why Hispanic students enter STEM
programs. They reported that many underrepresented students enter these programs during high
school because of social background, math and science interest, and parental influence (Wang,
2013). However, a study by Crisp et al. (2009) found that Hispanic students choose STEM
programs based on parental influence, gender, and financial dependency. Although Joe was
extrinsically motivated to attend the STEM academy to appease his parents, he ultimately left the
program because he failed to maintain the academic requirements. This highlights another
concern for underrepresented students who face the problem of being accepted into STEM
programs on the basis of interest rather than achievement.
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Persistence
Theorists attribute the measure of a student’s academic success to several factors,
including persistence. Eccles and Roeser’s (2013) research maintained that academic
performance is related to a student’s persistence. Eccles’s expectancy-value theory suggests that
underrepresented students do not choose STEM programs because they lack competence beliefs
and task value (Jiang et al., 2018). Participants in this study described the difficulty of STEM
courses but also spoke of the importance of pushing forward to achieve success in those courses.
Persisters and nonpersisters discussed personal goal attainment and a sense of satisfaction when
describing why they continued to enroll in the STEM program. When asked what makes them
persist when math and science coursework becomes challenging, persister participants indicated
living up to personal expectations, the desire for good grades, and future careers as reasons for
persisting.
Personal Expectations
Low enrollment and completion rates for underrepresented student groups in STEM
programs is a concern in U.S. high schools (Blackley & Howell, 2015; Lichtenberger & GeorgeJackson, 2012; National Science Foundation, 2010). There are gender and racial disparities for
these students when it comes to recruitment, entering, and persistence in STEM programs
beginning at the middle school level (Mau, 2016). Even though there are researchers that
examined the relationship to access and degree completion for minority students in STEM
programs, there is still a need for more research on persistence for underrepresented groups at the
secondary education level.
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Persister participants in this study had a common predictor for their intentions to persist
in at the STEM academy—personal expectations based on their abilities. Julie explained what
makes her persist in the STEM program:
I keep trying when my advanced courses get hard because of my personal goals and
standards I have for myself. I think because I know I can be good at it whether it’s
because someone told me “you’re good at math” or just me knowing that I am. I persist
because at the end of the day, grades do matter. I’m satisfied when I know I’ve done my
best, so I’m going to do my best and keep pushing.
Tim expressed a similar thought:
To me it’s just thinking about, like, well, if you don’t keep trying, then when you get to
harder subjects, you’ll be, like, really behind, so you have to keep going until you get it. I
think to myself, just keep going a little bit at a time and your grades will improve and
you’ll be proud of yourself in the end.
Julie and Tim, both African American students, applied to the STEM academy in middle
school and have persisted with the goal of majoring in STEM fields in college. Their persistence
is in contrast to data that shows a pattern of African American and low socioeconomic students
who are less likely to express, maintain, and foster an interest in STEM careers during middle
and high school years (Saw et al., 2018).
Julie’s and Tim’s responses also reflected the findings reported by Ntow et al. (2017) that
examined the relationship between persistence and contextual factors such as learning. Their
investigation explored why certain students act or react differently when exposed to challenging
learning situations at the college level. Ntow et al. (2017) contended that both positive and
negative learning experiences may influence students to persist in rigorous courses, such as those
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in STEM pathways, because some students are able to look at the future benefits of these
courses.
Julie’s and Tim’s persistence also draws on a motivational need identified in Deci et al.’s
(1999) self-determination theory—autonomy. Autonomy occurs when a student voluntarily
engages in a learning activity or task because it is aligned with his or her values. Both Julie and
Tim recognized the importance of a challenging high school academic experience to prepare
them for the rigor of postsecondary education.
Negative learning experiences were evident in nonpersister interview responses from
John and Beth. They specifically mentioned lack of interest and academic difficulty in the STEM
coursework. John stated,
When I began to take higher (level) courses in science, I had to study more, and I started
not to like it as much. Every time I got a low grade, I got down on myself and then I
didn’t care if I moved on to the next class. That’s the main reason I didn’t stay in STEM.
It got too hard for me.
Beth shared a similar story:
Science and stuff was easy for me in middle school. When I started taking pre-AP classes
I started having trouble understanding. I didn’t like biology and chemistry at all. That was
hard because my mom teaches AP biology and environmental science. It was hard for me
to tell her I didn’t want to do STEM anymore. I wanted to try psychology or something
else.
Future Career Aspirations
The remaining persister participants spoke of their future aspirations and careers in
STEM when explaining why they persisted at the T-STEM academy. Data from previous studies
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have showed that the traditional engineering student at the university level is White or Asian and
typically has a strong background in mathematics and science. In contrast, underrepresented
student groups leave STEM programs in high school or switch majors in college due to several
factors (Means et al., 2016; Morganson et al., 2010). Persister participants in this study explained
that the prospect of future STEM careers was a major reason they chose to persist at the STEM
academy. Suzy spoke of the importance of persisting in her classes for the future as a chemical
engineer:
I just want to get it right. I want to make sure I understand the material in case I need it
later. Well, most of it I know I will need it later in my career. Especially things like the
design process. It’s like I said before, all STEM classes will help me later. They are
important to what I want to pursue so I guess that’s what keeps me going.
Nancy added that
I want to be an engineer, so that’s the main reason I keep going and stay on track. I don’t
like letting myself down or letting other people down, so I keep trying when it’s gets
hard. And that’s most of the time. When I achieve my goal of becoming an engineer, I
know it’s going to be worth it, and if that means it’s hard, that’s okay. If I have to go to
tutoring, stay after school to work on a project, or read some extra notes, then I will. I’m
going to get there.
In this study, four of the five persisters were female and credited their persistence to
meeting or exceeding their personal expectations and future career goals. Tim, the only male
persister, discussed perseverance and persisting in order to master the content. Female
participants did not indicate a lack of academic preparation or lower self-confidence when asked
about persistence. In addition, none of the participants discussed numerical grades as a deciding
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factor for persistence. In terms of gender ability and academic abilities, all persisters were
enrolled and had completed the same prerequisite courses, such as chemistry, calculus, and
physics, for the STEM pathway.
Underrepresented student groups in STEM programs usually do not persist due to racial
or ethnic background factors. Litzler et al. (2014) cited that African American and Hispanic
students often lack peer support and a sense of belonging in the academic setting. As a result,
they tend to question their abilities in classes with students of different backgrounds. In my
study, no differences emerged in female, African American, or Hispanic students in terms of
academic ability or belonging at the STEM academy. Participants’ math and science data were at
the 80% and above range compared to White and Asian students at the STEM academies. None
of the responses referenced inadequate academic preparation or problems with social identity,
nor did any of the participants indicate that they felt less capable than their White counterparts in
the STEM program.
Participants who persisted in STEM programs appeared to rely on their desire to excel
and the promise a future career in STEM. Their intentions to persist were based on their
academic ability and beliefs and the foundations of self-efficacy constructs. Those who did not
persist admitted they lost interest after the coursework became too difficult. Kim’s experiences
and reasons for not persisting at the STEM academy contradicted the other nonpersisters.
Although Kim decided to leave the STEM program, she chose to pursue a highly competitive
pathway in the medical field. At the time of this study, Kim was selected as the valedictorian of
her senior class and had been accepted to two pre-med university programs.
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Academic Beliefs
This study sought to understand the academic beliefs and experiences of
underrepresented students attending T-STEM academies to determine why they enrolled and
persisted at these specially designed campuses. Participants answered specific interview
questions about their academic performance and self-efficacy beliefs in advanced STEM subjects
and shared their beliefs regarding gender and academic ability in math and science. Persisters
and nonpersisters responded to three questions related to perceptions of their academic ability,
the beliefs of current or former teachers, and gendered academic ability. These questions were
asked so researchers could examine participants’ self-efficacy and how these beliefs may or may
not have impacted their academic achievement in STEM courses and if these beliefs affected
their choice to persist.
Academic Self-Efficacy
A student’s belief about academic ability is one of the most important factors in
persistence (Kricorian et al., 2020). Researchers have suggested that an academic mindset, or the
feeling of belonging and fitting in certain academic settings, contributes to underrepresented
student groups continuing and completing STEM degrees. The first question persisters and
nonpersisters answered related to academic self-efficacy and if they considered themselves to be
good or above average at math and science. I considered math and science grades above 80% to
quantify “above average.” All persisters considered themselves to be good at math and described
high self-efficacies in their mathematical abilities. Tim, the only male African American
persister, noted, “I consider myself good at math, but I have to work hard at it.” The remaining
persisters described themselves as above average with grades at 80% or higher in mathematics.
Nancy stated that
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I consider myself as above average in math, really good if I’m honest. I remember having
math coming easy to me in elementary school and in middle school too. The work has
gotten harder, but I am still able to take the advanced classes and do well in them.
Suzy responded,
I am good at math. I have always liked math even when I first learned how to do
fractions. It really clicks for me. When all my other friends (girls) complained and talked
about how they hated math, I looked forward to it. I think because math lets you figure
out more than one way to solve a problem. Maybe that’s why I want to become an
engineer—to figure out how to make things work.
Diane’s confidence in her math ability was evident as she talked about how easily she
understands the abstract concepts. She stated,
I consider myself very good at math, always have. I have always made A’s—high A’s,
and I remember being able to work ahead of my classes back in elementary because I was
so far ahead. I enjoy the abstract concepts in math. Not being able to see the obvious is
what makes it interesting for me. I was able to finish my required math courses during
my sophomore year so I could take college-level math courses during my junior and
senior years.
Julie also described excelling in math.
I do feel like I am very good in math. Right now, I have a 99, I believe, in precalculus
and a 98 in Algebra II. I am taking two math classes this year. It’s really not hard for me.
I do spend a couple of hours a week doing homework, but that’s how it is if you want to
do well.
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Responses from nonpersisters regarding their math ability differed with persisters, with
two of four participants indicating they did not consider themselves strong in math. Beth
emphatically stated that she struggled with math even before applying to the STEM academy:
I am not good in math. I never have been, and I know it. I get so frustrated that I don’t
catch on as easily as my friends, and it was really hard for me at the STEM academy.
You kind of had to be good at math to do the engineering and stuff, so that was
something else I worried about. I was embarrassed that I had to take longer on
assignments, and I needed extra help. Now that I’m at a regular school, I can keep up
better.
John revealed that he believed he was above average in math until he began to take more
advanced math courses at the STEM academy. He explained,
I always believed I was pretty good in math in elementary and middle school. I got
mostly A’s and B’s, and I didn’t worry about failing. When I started the pre-AP classes in
geometry and algebra, I realized I wasn’t as smart as I thought I was, or not like the other
people in my classes. It was too much for me after a while.
Nonpersisters Kim and Joe both stated they considered themselves good or above average
students in math. During the interview, Joe honestly talked about his ability and his effort in
math,
I like math, and I’m pretty good at it too. In pre-AP geometry and precalculus, the
teacher, Mr. D, would ask me to help other students because I understood it well. When I
did the work, I got good grades. I just got lazy and stopped trying, then my grades
suffered.
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Kim, an African American honor student, described why it is important for her to be good at
math:
Math is a key factor in my future career and becoming a doctor. I consider myself above
average in all subjects, not just math and science. But math is really important to me.
Being accepted into a good medical school means that my grades have to be excellent,
especially in math, because there is a lot of competition to get in medical school.
Even though Kim and Joe are nonpersisters, their math ability did not affect their decisions to
leave the STEM academy. Joe’s lack of commitment hindered his academic performance,
causing him to be placed on academic probation. In contrast, Kim’s desire to pursue a medical
degree instead of engineering caused her to leave the STEM academy. Kim’s academic
performance and achievement has resulted in her being ranked at the top of her 2020 graduating
class.
Participants’ beliefs in their math ability were similar to the research from Eccles’s
theory that an individual’s expectancies and values influence their academic behaviors and
outcomes (Eccles & Wigfield, 2002). Persisters and nonpersisters shared similar thoughts on
self-efficacy and academic values and how these beliefs influenced their decisions to persist or
not persist in STEM subjects. Female participants outscored males in their respective
mathematics courses. In addition, there was no significant difference in the average math score
for African American and Hispanic participants when compared to White female participants.
This data contradicts previous research that females and students of color perform lower
academically compared to White and Asian male STEM students (Brown et al., 2016).
When participants were asked if they considered themselves good or above average
academically in science, seven of the nine participants said they considered themselves above
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average. All persisters claimed to perform well in science and considered the coursework
rigorous. Tim expressed his preference for science over math:
I like my science classes better than my math classes. I do okay in math, but I really like
science. My grades are higher in science than math. If I could take two or three science
classes at one time, I would. I like that we get to really use our imagination in physics and
robotics. Although there are some formulas you have to use, you can really be creative,
and it doesn’t feel bad if you make a mistake because you could accidentally create
something useful.
Nonpersister participants Joe, John, and Kim stated they were above average in science when
they attended the STEM academy. Joe stated that he performed well in pre-AP chemistry and
pre-AP physics; however, he did not take advanced placement courses his junior and senior
years. John disclosed that his only advanced science course was pre-AP biology and that he
maintained a “B” average until he left the STEM academy. He talked about the classes requiring
most of his time:
I liked the engineering classes I was taking, but the science classes became too much for
me. I was spending hours a night on homework in general and I was barely passing. I was
spending more time on science and math than all my other classes put together.
Nonpersister Kim affirmed her passion for science:
I’m good at science, but again that’s because it’s important for me to become a doctor. I
do well in my science classes. I am currently taking Anatomy & Physiology II at the
University of Texas at Arlington, so I don’t have to take it when I go off to college. I
have an “A” in that course and AP physics. Even though I do well in science, I would
have to say math is my favorite.
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Beth did not share the same confidence regarding her science ability:
I think science is interesting, but I wouldn’t say I’m good at it. I do the work because I
have to now. At the STEM academy there was so much science and math, so I always
had homework and I had trouble understanding, so my grades were just average. I had
such a hard time in biology in eighth grade, and I knew it would get worse in chemistry if
I stayed in the program. At this school, I’m just taking the science courses I have to take
and not all those extra-hard classes.
Motivation and academic beliefs are closely related to underrepresented students’
performance. These students were more inclined to feel more competent in courses where they
experienced academic success and tended to place more value on these subjects (Prast et al.,
2018). Persister participants in this study represented a diverse population of female, African
American, and Hispanic students who expressed confidence in their math ability and shared their
experiences in advanced math classes and their academic successes.
Hispanic participants Nancy and Suzy recalled positive experiences from as early as
elementary school and associated those beliefs with their academic performance. Examination of
persisters’ math data revealed patterns consistent with research and theory and confirmed some
participants’ beliefs regarding their own academic ability. While attending the STEM academy,
Nancy and Suzy’s averages in math was 93.0 and science was 91.4. These experiences support
research claims that students from diverse backgrounds who perform well and are successful in
math and science early on are more likely to choose STEM programs and careers (Weber, 2012).
For Julie, an African American persister, positive math ability beliefs played an important
role in her course selection in high school and her future plans for college. For students of color,
math beliefs have lasting implications on motivation and persistence in high school and college

68
(Diemer et al., 2016). Because African Americans traditionally demonstrate lower levels of math
achievement due to self-efficacy beliefs, Julie’s responses support the relationship between
motivation, ability beliefs, and positive academic performance. Data from math and science
coursework showed her self-confidence in her academic ability. The average math score for
African American persisters Julie and Tim was 91.5; however, Julie’s score was 95, seven points
higher than Tim’s. Their science averages were 98 and 82, respectively, with Julie outperforming
Tim. This difference is a contrast to previous studies that show males typically outperform
females in mathematics and science (Weber, 2012).
Because STEM programs and careers are traditionally male-dominated, women and
minority groups’ self-efficacy and self-confidence beliefs may be prejudiced by societal
influences and negative academic experiences. Data from this study revealed strong self-efficacy
from persisters and nonpersisters, and evidence from academic performance supported students’
beliefs in their abilities. Underrepresented minority students demonstrated academic confidence
in math and science and these beliefs have positively influenced their performance and
persistence in their STEM program or pathways of choice.
Teacher Perceptions
Self-efficacy and academic beliefs inform students’ decisions about enrolling and
pursuing STEM programs. The relationship between self-efficacy and academic achievement is
also influenced by teacher perceptions, particularly in the early education years when students’
interests are formed (Litzler et al., 2014). During the interview, participants answered a question
about whether a teacher had ever told them that they were gifted in math or science and what, if
any, impact that acknowledgment had on them. All participants, with the exception of persister
Tim and nonpersister Beth, had a teacher affirm their math or science ability. The participants
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recalled being positively influenced by the recognition. Diane discussed being told she was
gifted in math,
I remember my elementary homeroom teacher saying I was gifted in math and telling me
I should be tested for the GT (gifted and talented) program at my school. I was excited
even though I didn’t know what all it meant back then. I think that’s when I knew I was
what people call ‘smart.’
Julie stated that her first-grade teacher bragged about her doing multiplication early.
I knew my multiplication facts in kindergarten, so I started doing the problems while the
rest of the class was still learning theirs. I felt good when she would let me work ahead,
so I kept trying to work ahead of the class. But honestly, I come from a family that’s
good in math, so I think some of it comes easy.
Nancy vividly recalled her fourth-grade teacher telling her she was good in math, specifically
fractions. She claims that this affirmation encouraged her to persist when math became difficult
in middle and high school.
Sometimes when I get down on myself now, I think back to what Mrs. X told me in
fourth grade. I guess she was one of the reasons I decided to apply to this school. It was
such a big deal, and everyone wanted to get in the program. Mrs. X said I was capable
and could do the work. So, after thinking about everything I had to gain, I decided to
apply. She was right, but this (work) is much harder than plain fractions.
Nonpersisters also reported being told by a teacher that they were good in math or
science and how teachers’ perceptions influenced their academic ability beliefs. Kim admits that
she was affirmed by teachers regarding her ability in both math and science through most of her
education. She stated, “Teachers have always told me I was smart, but I didn’t let it go to my
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head. I had to continue to work hard in middle school and even more so now.” Joe stated that he
was the student that teachers asked to peer teach in middle school because he caught on fast:
I enjoy math and it pushes me to actually understand it better. I know I’m capable, so I
usually keep trying until I get it. In middle school my friends asked me “how to do this”
and “how to do that?” when they didn’t understand. So, I learned it, and sometimes I
taught it to them.
John stated that teachers told him he was good in math in middle school, but he does not recall
being encouraged in elementary. He describes math and science as being a necessity now that he
has left the STEM academy,
Now, math and science are just courses I have to take and pass. It’s not as competitive at
the regular high school as it was at the STEM campus. I mean, it’s still important, but it’s
not the end of the world if I don’t get an “A” now.
Nonpersister Beth candidly acknowledged that she has never received affirmations from
a teacher regarding her math and science ability, even though her mother and father are both
educators. She stated,
No, I have never been told I am good in either subject. But I know that already. I know
math and science are required, so I just try to get through the classes now. When I was at
the STEM academy, I stressed out all the time over those advanced classes because I
knew I wasn’t good at them like the other kids, but I tried. Now, I am more at ease in the
regular classes.
Teacher perceptions of student academic ability were vital to this study because of the
relationship of self-efficacy to motivation and persistence of underrepresented student groups in
STEM programs. Participant responses to this question provided insight into persisters’ and
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nonpersisters’ motivation to apply to the STEM academy and how they viewed their academic
ability to perform in advanced classes. Previous researchers indicated the importance of
examining middle school students’ motivations and academic ability beliefs because they may
influence their future academic trajectories (You et al., 2016). This interview question directly
related to Eccles’s expectancy-value theory, because the theory applies a framework for why
persisters and nonpersisters may have chosen to apply to the STEM academy based on past
teacher perceptions. If students performed well in math and science classes, they may persist
based on performance and task value.
Gendered Academic Beliefs
One significant factor to contemplate when analyzing persistence and the motivations of
underrepresented groups in STEM programs is gendered academic ability beliefs. Since females
are underrepresented in STEM fields and careers compared to males, self-efficacy beliefs are
important when studying students’ intentions to persist in programs in high school and beyond
(Concannon & Barrow, 2010). The final question pertaining to students’ academic ability and
achievement was related to specific gender beliefs. Participants were asked if they believed boys
were better in math and science than girls. Four of the five persisters said they did not believe
boys are better at math and science than girls. Their responses related ability to effort and
motivation. Nancy’s response indicated that academic ability depends on the individual and not
gender.
No, I don’t think boys are better than girls in math or science. I don’t think there’s one
(sex) that’s better than the other. It just depends on the person and who works to get what
they want in terms of grades. I don’t think all boys are better than girls, or girls are better
than boys in anything.
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Julie believes that social stereotypes perpetuate beliefs about academic ability and gender.
I don’t believe that they’re (boys) are better, but I can understand that society perceives it
that way. I can understand why, because boys are supposed to be better in math and
science, but I don’t think they are. In fact, I am proof they are not.
Diane used her own academic achievement to justify her response:
No, I don’t think boys are better in math and science than girls. Because I outperform
most of the boys in my advanced placement calculus class and I don’t think they are
better than me at all. I think it’s about how much work you devote to studying and how
hard you try. It doesn’t matter if you are a boy or a girl.
Nonpersister Kim expressed strong feelings when answering this question.
No, I don’t believe boys are better in math and science than girls. Maybe that’s a
stereotype because sometimes we see more boys in the classes in high school and at
colleges and universities. I am one of five girls in my AP calculus class, but I have one of
the highest grades in there too. I work hard to get good grades, plain and simple.
Sometimes I wonder where the girls are, but they have different interests, I guess. I don’t
think it’s because they are less intelligent. They just choose a different pathway.
Suzy was the only persister to express a contrasting view to this question:
I think they (boys) are better at math and science just because they are better at
memorizing stuff. I think that at least for me personally. It’s very hard for me to
memorize something unless I’m constantly doing it over and over again. I just feel like
boys are better at retaining information because they are good at memorizing the
material, especially formulas and stuff like that.
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Suzy’s academic performance is a stark contrast to her response to this question regarding
ability. Her math and science scores were higher than the male persisters and nonpersisters who
participated in this study. The average of Suzy’s math scores was 4% higher than the male
persister and 4% higher than the male nonpersisters. In science, Suzy scored 2% better than the
male persister, Tim, and 8% higher than nonpersisters Joe and John. Suzy’s self-efficacy beliefs
did not reflect her academic achievement and performance; however, they do support previous
research on the perceptions of academic ability beliefs based on gender and race. Theorists
maintain that gender and self-confidence in academic abilities provide a framework for
performance and persistence in STEM courses (Litzler et al., 2014).
All of the male participants, Tim, Joe, and John, shared the same viewpoint that boys
were not better in math and science than girls. Persister Tim shared the following:
No, boys are not better than girls in math and science. Definitely not at my school. The
girls are just as smart, if not smarter, than the boys. When we have engineering
competitions in the district and region, the girls are right there with the boys, advancing.
That used to be the case, but not anymore. The girls at my schoolwork work very hard,
and they deserve any recognition they get.
Joe stated the following:
No, I don’t believe boys are better in math and science than girls. Sometimes there are
just more boys taking a particular class, but that doesn’t mean girls aren’t smart. If you do
the work, you will make good grades. It doesn’t matter if you are a boy or a girl. If you
want something bad enough you have to do whatever it takes.
John emphasized the need for more women teachers in the STEM classes.
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I don’t think boys are smarter than girls in math and science. That’s silly. I think girls are
really smart, and they can do anything we (boys) can do. I don’t think there are enough
women teachers at the STEM academies, though. Maybe if girls see more women
engineers and stuff, they will want to do what they do. It’s not because they can’t do it,
though.
Self-efficacy and self-confidence beliefs did not negatively impact participants’ academic
performance in this study. Participants did not equate math or science ability with gender, with
one exception. Persisters and nonpersisters equated academic success with individual effort and
positive study habits. Their responses provided insight into the different factors that may
influence self-efficacy, self-confidence, and the relationship these beliefs have on academic
performance and success.
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Chapter 5: Discussion, Conclusions, and Recommendations
The lack of diversity in STEM programs and careers has been a major concern since the
initiative began in the mid-2000s. Females and minorities are significantly underrepresented in
education programs at the high school level and postsecondary level, and theorists have studied
the disparities for these groups and the underlying reasons (Brown, et al., 2016; Collins, 2018;
NCES, 2012; National Science Foundation, 2013; Slovacek et al., 2011). Underrepresented
groups are vital to the STEM pipeline to ensure a variety of ideas and perspectives are
represented in STEM fields (Erdogan & Stuessy, 2015).
Since the inception of a focus on STEM, researchers have conducted numerous studies
and have suggested recommendations on how to recruit female and minority students in STEM
programs and encourage them to pursue this major at the university level (Allen-Ramdial &
Campbell, 2014; Bicer et al., 2018; National Science Foundation, 2013). However, there has
been little research on the experiences of females and minority groups who enroll and persist at
T-STEM academies. In this study, I examined female and minority student groups’ reasons for
enrolling and persisting in STEM academies in a North Texas school district. I examined the
reasons students enrolled and chose to persist in STEM academies based on characteristics from
Eccles’s expectancy-value theory (Wigfield & Eccles, 2000). I analyzed multiple data sources
including interviews, math and science course grades, and essay portions of school choice
applications. The following research question framed the study: Why do underrepresented
student groups enroll and persist in science, technology, engineering, and mathematics programs
in middle and high school?
Chapter 4 presented results from interviews, math and science scores, and an essay
portion of the students’ school choice applications. In this chapter, I provide a discussion of the
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findings, posit recommendations, and outline the limitations of the study. This chapter also
provides recommendations for school leaders and administrators for the retention of
underrepresented students at T-STEM academies.
Discussion of Findings in Relation to Past Literature
Findings from this study came from nine high school students consisting of female, male,
African American, and Hispanic students from a North Texas school district. I identified the
participants as persisters or nonpersisters and discussed the results as they relate to motivation,
persistence, academic ability, and characteristics from Eccles’s expectancy-value theory (Eccles
& Wang, 2016).
Motivational Factors
Persisters and nonpersisters discussed motivation as reasons for enrolling and persisting
in their STEM programs in this study. Participants revealed intrinsic and extrinsic motivation as
important factors for pursuing rigorous academic STEM pathways. These responses directly
related to Eccles’s expectancy-value theory, which equates students’ academic choices to task
value and motivation (Jiang et al., 2018). Participants described being intrinsically and
extrinsically motivated to apply for the STEM academy by a willingness to succeed, wanting to
be challenged, making parents proud, and securing a financially stable future. The participant
interview responses and academic achievement revealed evidence that supported Eccles’s theory
that motivation and high self-efficacy are positively related to academic performance and
persistence.
Findings from this study also align with research that has demonstrated that female and
underrepresented students’ interest in STEM programs is not enough to sustain persistence in
STEM fields. Persisters from my study were influenced by factors other than interest in STEM
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subjects. Their persistence in the program was based on personal motivation and their ability to
see themselves as future engineers, architects, and other careers. In this sense, the participants’
motivation and persistence were related to identity theory or the ability to identify with their
future career or role in society (Nealy & Orgill, 2019).
Intrinsic Motivation
Theorists have argued that intrinsic motivation is a predictor of academic success and
performance for adolescents in middle and high school (Ball et al., 2017; Beekman & Ober,
2015). Typically, most middle school students regard STEM-related subjects as boring, hard, or
irrelevant (Weber, 2012). Participants in this study specifically chose to apply and enroll at their
prospective STEM academies based on personal interest and intrinsic motivation. Both persisters
and nonpersisters recalled being motivated to apply because they liked science and math subjects
and expressed an interest in some form of engineering-related career paths.
Female, African American, and Hispanic participants were motivated by the desire to
engage in hands-on activities and project-based learning activities that are not traditionally
associated with the typical middle school curriculum. In contrast to previously reported research,
participants in this study were motivated by their academic ability and their desire to succeed
(Hilts et al., 2018). These students contradicted researchers who suggested that low
socioeconomic status and minority students do not do well in STEM courses (Dweck & Master,
2009; Long & Mejia, 2016). The intrinsic motivation of the subjects in this study was evident in
responses from three Hispanic participants. Their intrinsic motivation stemmed from a love of
math and science that developed during elementary school; these results contradicted research
that Latino students do not tend to grant a high task value to STEM subjects (Litzler et al., 2014).
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These participants did not internalize stereotypes that STEM programs only appeal to White and
Asian male students.
Intrinsic motivation was also a factor in female students pursuing a STEM academic
pathway. Six of the nine participants were female and discussed being intrinsically motivated to
succeed academically and perform well. Two students spoke specifically about their desire to
achieve at high levels and about their accomplishments in math and science in their current
programs.
Although researchers reported that boys are typically motivated to enroll in STEM
programs, the findings of this study contradict those found by Simpkins et al. (2018). Two of the
three male participants were nonpersisters who admitted that they lost interest in STEM after the
course load increased. One African American nonpersister chose to leave the STEM academy to
attend a traditional high school to play football in hopes of making a professional team after
college. His reasons for not persisting are consistent with studies where researchers hypothesized
that minority students, particularly African American males, are more likely to choose
extracurricular activities over academic programs in hopes of providing for their families in the
future (Stipanovic & Woo, 2017). According to the expectancy-value model, these social
experiences and cultural circumstances may become barriers to opportunity when minority
students assign more task value to activities over academics (Wang et al., 2017).
Extrinsic Motivation
Middle and high school students are often motivated by external rewards or benefits to
perform well academically (Brown et al., 2016; Eccles & Roeser, 2013). Some participants in
this study reported that parental expectations and the prospect of a stable financial future
motivated them to apply to their STEM academies.
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Parental expectations were an important factor for participants who chose to apply and
enroll in the T-STEM academies. Hispanic and African American students specifically
mentioned being motivated by their families to pursue a STEM program. Three Hispanic
participants reported receiving encouragement from family members. They described their
parents as essential parts of their education and credited them with playing vital roles in their
academic decisions. Davis and Maximillian (2017) noted that sociocultural factors primarily
influence Hispanic students’ decisions to pursue science and math majors in college. They
suggest that familial relationships are directly tied to Hispanic students’ attitudes and academic
achievement.
Two African American persisters also spoke about wanting to explore a STEM career
after receiving inspiration from their parents, specifically their mothers. Both students came from
single-parent households and expressed how they wanted to make their mothers proud by
becoming engineers. While one student confidently spoke of her academic ability and
accomplishments at the T-STEM academy, another nonpersister explained how his decision to
leave the STEM academy was motivated by his desire to care for his mother financially in the
future. After realizing that he was struggling at the T-STEM academy, he left to attend the local
high school with hopes of playing professional football. His decision reflects a community,
cultural wealth framework (Yasso, 2005) often exhibited by African American males from
single-parent households. Ortiz et al. (2019) defined this framework as the desire for children
from single-parent homes to provide for members of their immediate families. Researchers
Danforth and Miller (2018) suggested that African American males’ college aspirations are
hindered by what they describe as lived experiences based on being raised by single mothers.
They reported that although African American males may have the academic ability to attend a
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four-year college or university and major in STEM, a majority of these students choose to
participate in athletics in hopes of being drafted by a professional sports team (Danforth &
Miller, 2018). John’s beliefs represent a majority of African American male students who leave
academic programs to participate in sports with the hopes of becoming wealthy to provide for
their mothers.
Persistence
Participants in this study responded candidly about their reasons for persisting or not
persisting at the STEM academies. Although many of the participants discussed their passion for
learning and the opportunities of attending a STEM academy, they also spoke about the
challenges and rigor of the curriculum and what impacted their decisions to stay or leave the
programs. Persisters emphasized their personal expectations and future career aspirations as the
primary reasons for persisting in STEM pathways. While data from previous studies have shown
an increase in the number of underrepresented groups that are currently earning bachelor’s
degrees nationwide, these groups failed to persist in STEM majors with a rate of less than 10%
compared to White and Asian groups (Kendricks & Arment, 2011).
Personal Expectations
Both persisters and nonpersisters discussed personal academic expectations and their
desire to succeed academically. Persister participants recalled wanting to attend the STEM
academy to prepare for college. They specifically mentioned preferring the advanced courses and
the need for critical thinking skills necessary for college. As members of underrepresented
groups, the persisters acknowledged the need to prepare for college-level coursework by taking
rigorous classes offered at the STEM academies. Participants specifically mentioned wanting to
attend the STEM program and not a “regular middle school” that tends to focus on state testing,
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and which may not provide the challenges needed in college. Texas students are required to pass
state assessments called State of Texas Assessments of Academic Readiness or STAAR. These
assessments test a student’s basic skills by subject and grade level. In high school, specific
assessments are required for graduation (TEA, 2018). Many schools focus heavily on test
preparation and students lack critical thinking skills and hands-on learning as a result (O’Brien et
al., 2015). The results from my study support claims from previous research, which has shown
that students’ persistence is based upon factors beyond ability and standardized testing
assessments (TEA, 2013a).
Participants also attributed the motivation to attend the STEM academy for a new
educational experience and to exceed in math and science, subjects that they enjoyed during
middle school. Their responses reflect research by Bybee (2010) in which he described the
effective components of STEM education that improved students’ understanding of how things
operated and integrated STEM into the other academic areas besides mathematics and science.
The participants of this study were driven by personal expectations to improve their
understanding of the importance of STEM conceptual thinking and processes in the world. This
personal drive motivated them to persist at their perspective STEM academies and supports
research that has shown that when STEM education is not taught as a stand-alone course, female
and minority students develop an interest and want to persist (Kennedy & Odell, 2014; Oner &
Capraro, 2016).
Future Career Aspirations
Several participants indicated their persistence in their STEM programs was directly
related to their future career aspirations of becoming engineers, or in some cases, architects.
Many were knowledgeable about the potential benefits and prospects of a future career at the
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time they applied to the STEM academies. Both persisters and nonpersisters who previously
attended elementary campuses with a STEM focus possessed previous awareness of the need for
students to pursue STEM-related careers. Their persistence was influenced by field experiences,
research on STEM career fields, and various sources of STEM career information. All persister
participants planned to major in some sort of engineering field, including mechanical and
chemical engineering. Two nonpersisters even displayed aspirations of a career in medicine as a
future physician and nurse. Although one student’s postsecondary education may include
challenging academics, she credits her attendance at the STEM academy with preparing her to
think critically. She stated the following:
The work at [STEM] was hard, but they taught me how to study and I was in AVID, a
program that helps you take notes and ask questions. It also taught me how to organize
my work and do the important assignments first. I was glad I went to the STEM academy
before I went to the high school where I am now. I would not have done as well if I
hadn’t had that preparation.
According to Murica et al. (2020), career development is a lifelong process that should be
cultivated before students reach high school and while students are forming and gathering
information about how they learn, allowing them to set the academic goals as they engage in
various learning processes. Participants in this study described a future career in STEM as
“interesting, rewarding, and always changing.” Although STEM programs and careers may not
be for all students, some of the opportunities that STEM education offers should be accessible
for all students, particularly females and students of color.
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Academic Self-Efficacy
Bandura (1977) described self-efficacy as one’s belief in themselves to successfully
complete a task or behavior, sometimes with intrinsic or extrinsic factors involved. In this study,
I (and some research assistants) asked interview questions related to participants’ self-efficacy
beliefs to determine how they viewed their own academic ability or if teacher perceptions
influenced them to pursue a STEM program and to gain insight on gendered academic beliefs or
stereotypes. Previous study results showed that students are not adequately prepared for math
and science courses when they enter college and the performance gap is more significant for
minority student groups (Brown et al., 2016; Concannon & Barrow, 2010). Participants in this
study were confident in their math and science ability, and most described themselves as being
above average in these subjects, especially the female participants. Persisters exhibited high selfefficacy in math and science and their local grade report data supported their beliefs. These
participants openly discussed their accomplishments and performance and shared experiences
that contributed to their high self-efficacy. Although some mentioned the difficulty of the
courses and heavy homework load, this did not deter them from continuing at the STEM
academies. Their responses are similar to research findings from studies that document students’
self-efficacy may predict their intentions to continue in a STEM program or pursue engineering
at the college or university level (Brown et al., 2016).
Teacher Perceptions
Teacher perceptions seemed to have more of an impact on participants’ decisions to
apply and enroll in T-STEM academies than on participants’ decisions to remain or leave.
Teachers told all but two students that they were good or gifted in their math or science abilities.
For this study, participant responses revealed that teacher perception of academic ability was
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more influential in late elementary and early middle school. Four of the six female participants
were encouraged to apply to the STEM academy at the end of fifth grade. Hearing that they were
good in a subject and encouraging them to apply to the STEM academy was key to them
beginning the application process. This finding confirms research that girls in STEM need and
thrive on positive affirmations for doing well in STEM if the gap is expected to close (Saw et al.,
2018).
Gendered Academic Beliefs
Previous researchers argued that low self-efficacy toward STEM subjects may negatively
impact female and minority students’ decisions to enroll and persist in STEM programs
(Grossman & Porche, 2014; National Science Board, 2010). Based on participants’ data, the
mindset that girls do not perform well in math and science is a fixed mindset (Dweck & Master,
2009; Muenks et al., 2020). When participants were asked if they believed boys were better in
math and science, all but one participant said no. Participants acknowledged the importance of
math and science and the role that advanced coursework plays in college readiness. However,
none of the participants believed that boys consistently performed better than girls. For this
study, female participants preferred math over science classes and their score reports confirmed
their academic performance. Male participants admitted that their female cohorts frequently
outperformed them in some classes and attributed their success to effort and hard work. Again,
their responses supported research by Maltese and Tai (2011) that math and science coursework
and student interest are accurate predictors of student achievement in high school.
Many of the participants acknowledged the stereotype of boys being better in math and
science but stated they do not share those beliefs. Persisters attributed academic ability to
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interest, effort, and study habits. Nonpersisters also related academic ability to effort and study
time.
Results from this study parallel previous research that suggests that gendered academic
ability beliefs are a strong predictor of student retention in STEM programs and pathways.
Female, African American, and Hispanic participants showed high academic self-efficacy,
received affirmations from past teachers, and overall did not support the stereotypical beliefs
about gender and potential STEM ability. This supports research by Weber (2012) and Mau
(2016) that proposes that effective and engaging instruction in elementary school can help
develop female and minority self-efficacy and improve academic achievement. As educators
shape the experiences of underrepresented groups in STEM, the gap in the career pipeline may
decrease.
Academic self-efficacy, teacher perceptions, and gendered beliefs all play important roles
in underrepresented students’ decisions to enroll and persist in STEM programs. My study
attempted to determine why self-efficacy causes females and minorities to persist in STEM
academies. Of the three subthemes, factors related to academic self-efficacy seem to be more
positive when participants make the decision to persist or not to persist in a particular task or
academic behavior. While teacher perceptions and gender-stereotypical beliefs about ability are
important, my study supports research claims that students’ self-efficacy beliefs are critical in
maintaining motivation, interest, and ultimately academic performance in STEM programs. My
findings are similar to those that identify factors such as school support, instruction, and familial
influences as reasons underrepresented students persist in STEM programs (Maltese & Cooper,
2017).
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Recommendations
The underrepresentation of females and minorities in STEM is a problem that can be
addressed in designated T-STEM academies. To ensure the growth of these specifically designed
programs, education leaders have the responsibility to provide opportunities and access to
underserved groups. The results of my study suggest recommendations that district leaders can
institute to attract and retain students to their prospective designated STEM academies.
Create Partnerships With Elementary Schools
Educators must find ways to engage underrepresented students in STEM before they
reach middle school. Some districts use “STEM” as a catch phrase that is often mistaken for
innovation and rigor. I recommend that district leaders create partnerships with elementary and
middle schools who have been designated as T-STEM by the TEA to develop and implement
plans for campuses to collaborate, mentor, and design activities to generate interest for
underrepresented student groups. Maltese and Cooper (2017) contended that early academic
experiences are positive predictors for underrepresented groups to persist in science programs as
they go to secondary school. These designated campuses must follow a blueprint that includes
strategies and plans for diversity, equity, and inclusion for all students. Most of the participants
in this study noted their interest in math and science in the fourth grade. I recommend that
districts partner an elementary school with each T-STEM academy to create a STEM pipeline
from within the district. This will allow for vertical curriculum alignment, student and staff
retention, and sustainable STEM business-community partnerships. I propose that STEM
programs be expanded to elementary grade levels and promote diversity within the faculty and
campus staff so that these students are able to identify with role models who look like them.
STEM programs should not be utilized as a stand-alone subject but should be grounded and
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based on instruction that combines and collaborates with other disciplines to peak students’
interest and curiosity. Female and minority students need to be motivated beyond the traditional
educational experiences so that they become empowered and thrive in this highly competitive,
global society.
Promote Other STEM Careers
Designated T-STEM academies should promote other STEM fields in addition to
engineering. All but one nonpersister in this study stated they left the academy because of the
heavy focus on engineering. While engineering-related careers are popular, T-STEM campuses
should promote other STEM-related careers—computer architects, information security analysts,
biochemists, cytogeneticists—to appeal to all students. Educators are charged with providing
opportunities that motivate students to rise to their potential. That focus may include internships,
externships, guest speakers, and work-shadowing to develop and promote other programs. Local
college and universities are a potential resource for identifying careers and occupations that are
likely to interest underrepresented groups and provide scholarships or other financial assistance.
STEM Academic Counseling
One of the most important ways education leaders can recruit and retain female and
minority students in STEM programs and careers is to consistently support recruiting and
continue to find ways to keep students in STEM programs. This can be achieved by creating
quality STEM programs at the elementary level by helping underrepresented students to envision
themselves in STEM careers. Principals and central office leaders should utilize school
counselors to promote STEM careers and utilize academic counselors to promote STEM
curricula. By using school counselors to promote STEM careers, girls, African American, and
Hispanic students will be able to develop an interest in science and math, and ultimately, careers
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in the STEM field. In these cases, underrepresented groups are able to receive support that will
positively contribute to their motivation and future education endeavors. Because students from
African American and Hispanic families are heavily influenced by familial support to pursue
certain careers, they would benefit from academic and college counseling to make informed
decisions regarding degree programs and career fields (Ball et al., 2017; Tokan & Imakulata,
2019). Underrepresented students would also benefit from academic counseling regarding STEM
programs beginning in middle school and not waiting until they enter high school. Because most
STEM programs have challenging coursework, principals should use academic counselors in
middle school to plan education pathways that address the required prerequisites.
Underrepresented students would benefit from this type of academic counseling instead of
requiring counselors to act as testing coordinators. This academic counseling should be
embedded in students’ schedules with dedicated time for students and counselors to discuss data
and goals aligned with their future STEM ambitions.
Sustained Retention Efforts
A major component of the STEM initiative is recruiting and retaining female and
minority students (National Science Foundation, 2013; Robnett & Thoman, 2017). Education
leaders have a responsibility to not only recruit underrepresented students but also to retain them.
While STEM programs and careers may not appeal to every student, educational leaders must
create and implement systems to retain those students while fostering the interest, motivation,
and mindset to persist in these programs. I would encourage administrators to create college
centers on middle and high school campuses that highlight STEM majors and careers. In
addition, leaders can form mentoring programs with women and people of color that represent
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the interests of underrepresented groups. These mentorships must be monitored and evaluated for
effectiveness and go beyond the typical career nights often publicized.
Track Elementary Feeder Campuses
In this study, participants who attended the district campuses attended various elementary
campuses both from within and outside of the district. There was no data to analyze the feeder
campuses or the type of curriculum students had access to. I recommend that the district track
elementary feeder campuses for students who attend the designated T-STEM campuses. This
information will allow for further data analysis of underrepresented students and their
postsecondary education degree pathways and possibly identify persistence factors and retention
interventions.
Recommendations for Future Research
The future of STEM programs is crucial as we continue to navigate the changes in
education, science, and medicine. My recommendation for future research includes the need for
studies on the effectiveness of STEM academies on underrepresented students who pursue a
STEM major in college. I am interested to see how students from designated T-STEM academies
describe their college STEM experiences compared to those who attended a traditional high
school.
The need to recruit and retain females and minorities in STEM programs and careers is
vital to the future of the United States’ global economic position. However, the future careers in
STEM will not be fulfilled until underrepresented groups are encouraged and motivated to
participate and become involved in engaging and innovative academic activities and programs.
Researchers have demonstrated the need for female, African American, and Hispanic students to
be introduced to hands-on science and abstract math concepts at early ages (Phelan et al., 2017;
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Zollman et al., 2012). Introducing math to girls, as they are younger, promotes a growth mindset
and helps to build high self-efficacy, which is needed as students embark on advanced courses in
the STEM curriculum.
Limitations
My study analyzed data gathered through interviews, student demographic information,
school choice application essays, and participants’ grades from advanced math and science
coursework while enrolled in a T-STEM academy. Although the study included reliable data, I
have identified four limitations: (a) the small sample size, (b) the complexity of scheduling
interviews with nine high school students, (c) the potential influence of my biases and my
experience as an educator in the district where I conducted the study, and (d) the accuracy of
participants’ responses and ability to recall their thoughts, feelings, and motivation when they
initially applied to the STEM academy.
Small Sample Size
One of the most significant limitations of this study was the small sample size. Although
I planned to have a total of 10 to 12 persisters and nonpersisters participate in the study, due to
scheduling conflicts, I only had nine. However, I am confident that I gathered sufficient data
from the one-on-one interviews, which lasted 30- to 45-minutes, and a thorough analysis of the
school choice applications and grade reports.
Scheduling Conflicts
There were nine participants in this study, and scheduling the interviews to accommodate
their after-school schedules was difficult and time-consuming. Since the interviews were
conducted after school hours at the public library, the interviews took months to complete. Also,
participants who did not drive had to arrange for transportation.
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Researcher Bias
Researcher bias, in addition to personal and professional beliefs, may influence
interpretation of the data. In this case, as an educator in the district, I used the assistance of my
research team to assign pseudonyms to participants, and I used a professional transcription
service to transcribe all interviews for accuracy and to ensure that participants’ responses were
documented correctly. In addition, four of the participants member-checked their transcripts for
accuracy.
Accuracy of Participant Responses
Another significant limitation of this study was relying on the memory of participants
regarding their motivation and influences when they applied for the STEM academy. Although I
am confident participants were honest in their responses, it should be noted that there was a fiveto six-year gap from the time participants enrolled in the program, and they may not have been
able to recall all of their thoughts and feelings.
Chapter Summary
The purpose of this study was to examine why underrepresented students enrolled and
persisted in T-STEM academies in middle and high school. I used a qualitative study to examine
how motivation, persistence, and academic beliefs influenced participants’ decisions to remain or
leave the STEM academy. I analyzed the data using the central characteristics from Eccles’s
expectancy-value theory, and identified subthemes based on participants’ responses. The
findings from this study revealed subthemes from intrinsic and extrinsic motivation, parental
expectations, future career aspirations, and high self-efficacy as reasons for persistence.
Nonpersisters noted a lack of interest, the difficulty of coursework, and the desire for a more
traditional high school experience as reasons for leaving the STEM academy.
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Appendix A: T-STEM Interview Protocol
“Persisters”—Students Currently Enrolled in T-STEM Programs.
Interviewee Demographic Background
•

How old are you?

•

What grade are you in?

•

Do you receive free or reduced lunch this school year?

•

What race and ethnicity are you?

•

With what gender do you identify?

Academics
•

Which STEM pathway campus or program do you attend?

•

How long have you attended this STEM pathway campus or program?

•

When will you graduate from this STEM pathway campus or program?

•

Are you taking advanced (AP or Dual Credit) classes in math?

•

Are you taking advanced (AP or Dual Credit) classes in science?

•

Are you taking advanced technology classes?

•

What are your most current quarter grades in those classes?

Challenges & Barriers
•

How challenging and rigorous is your math class? (on a scale of 1 to 5, with 5
the highest)

•

When the math coursework becomes difficult, what makes you persist?

•

How challenging and rigorous is your science class? (on a scale of 1 to 5, with
5 the highest)
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•

When the science coursework becomes difficult, what makes you persist?

•

How challenging and rigorous is your technology class? (on a scale of 1 to 5,
with 5 the highest)

•

When the technology coursework becomes difficult, what makes you persist?

Home/Social Support
•

What is the highest level of education that your parents/guardians completed?

•

What level of homework assistance do you have at home? (on a scale of 1 to
5, with 5 the highest)

•

Did you friends encourage you to enroll/apply to the STEM academy?

College & Career
•

What are your post-high school plans?

•

Do you plan to pursue a STEM-related major in college?

•

Do plan to work in a STEM-related career after college?

•

If so, which STEM-related field?

Persistence Factors
•

What three factors have influenced your decision to remain in a STEM
pathway or program?

“Nonpersisters”—Students Who Were Previously Enrolled in T-STEM Program.
Interviewee Demographic Background
•

How old are you?

•

What grade are you in?

•

Do you receive free or reduced lunch this school year?

•

What race and ethnicity are you?
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•

With what gender do you identify?

Academics
•

Which STEM pathway campus or program did you attend?

•

How long did you attend (from grade __ to grade __)

•

What campus do you currently attend?

•

What is your current educational pathway?

•

Are you taking advanced (AP or Dual Credit) classes? If so, in what subjects

•

Are you taking advanced technology classes?

•

What are your most current quarter grades in those classes?

Challenges & Barriers
•

Thinking back to your time at the STEM academy, how challenging and
rigorous were your math classes? (on a scale of 1 to 5, with 5 the highest)

•

When the math coursework becomes difficult, what did you do?

•

How challenging and rigorous were your science classes? (on a scale of 1 to 5,
with 5 the highest)

•

When the science coursework becomes difficult, what did you do?

•

How challenging and rigorous were your technology classes? (on a scale of 1
to 5, with 5 the highest)

•

When the technology coursework becomes difficult, what did you do?

Home/Social Support
•

What is the highest level of education that your parents/guardians completed?
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•

What level of homework assistance do you have at home? (on a scale of 1 to
5, with 5 the highest)

•

Did your friends influence you to leave the STEM academy?

College & Career
•

What are your post-high school plans?

•

What major do you plan to pursue in college?

•

Do plan to work in a STEM-related career after college?

•

If so, which STEM-related field?

Persistence Factors
•

What three factors have influenced your decision leave the STEM academy?
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